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COMPLETE HEART-BLOCK 

October 8, 1917 

Dr Christian (to a student) Please feel that patient’s pulse 
(P B B HjMed No 7345), and as you feel it describe what yon 
make out 

Student It is very slow 

Dr. Christian In the first place, it is a very slow pulse. 
It has been runnmg about 35 or 36 

Student It seems to be quite regidor 

Dr Christian Yes, it is regular What are the other char 
actenstics of the pulse? You have given the rate and the 
rhythm 

Student There is high tension 

Dr. Christian Yes, the tension is high WTiat about the 
volume of the pulse? 

Student It is rather mcreased m volume, I should say 

Dr. Christian What other characteristics do you look for 
fn examimng a pulse besides what you have already mentioned? 

Student Emimne the artery 

Dr Christian What about the artery? 

Student The artery is thickened 

Dr. Cni MC'iiAwi i How can you tell w hether 
due to the loBmltmd tqnsfon of tho pulse or tlucl.eiiing'ti the 
vessel wall J -.ur . _.pur | 
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Peter Bent Brigham Hostitai, Boston 


COMPLETE heart-block; 

October 8, 1917 

Da. Chetstian (to a student) Please feel that patient’s pulse 
(P B B H., Med. No 7345), and as you feel it describe what you 
male out 

SxoDENT It 13 very slow 

Dr. Christian In the first place, it is a very slow pulse 
It has been running about 35 or 3fi 

Student It seems to be quite r^ular 

Dr. Christian Yes, it is regular What are the other char 
actenstics of the pulse? You have given the rate and the 
rhythm 

Student There is high tension 

Dr. Christian Yes, the tension is high What about the 
volume of the pulse? 

Student It Is rather mcrcased m volume, I should saj 

Dr Christian What other characteristics do you look for 
m examiiung a pulse besides what you have already mentioned? 

Student Eiamme the artery 

Dr Christian YTiat about the artery? 

Student The artery is thickened 

Dr. CnyrTTAWi How cam vop tel l whether vhat you f^ is 
due to the I oBmJlmd tension of tho pulse or tKchwiingTI the 
vessel wall| O.liIeilH... _ - - pUT 
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Student You feel the artery after you have stopped the 
pulse by the finger 

Dr Christian See how that works 

Student The radial seems thickened 

Dr Christian The pulse is one of good volume and the 
vessel wall, in addition, is thickened Look at his brachial 
artenes to see if you get any information from those m regard to 
the condition of the artery wall We are deahng with a patient 
with a very slow regular pulse, a pulse of good volume, and the 
artery has a thickened wall 

Student There is very definite thickemng of the wall m the 
brachial It is evident there that the pulsation is very marked 

Dr Christian What would you say about that type of pul- 
sation m the brachial? You see there is quite an unusually 
promment pulsation in the brachial vessels What would you 
say about it? What kmd of pulsation is that? 

Student It is not very strong It comes sharply and then 
disappears altogether 

Dr Christian Yes, and what else? What is the direction 
of the pulsation? 

Student Down the artery 

Dr Christian Do you say that because you see it or be- 
cause you think that is the way it ought to go? 

Student It seems to me I see it first here above and then 
here below 

Dr Christian Well, that may be true You may have keen 
eyesight The pulse-wave travels very fast and is not an obvious 
thin g What else? 

Student It is tortuous 

Dr Christian Yes, the artery is tortuous, and what about 
the pulsation? That is a lateral pulsation The vessel mov^ to 
the side mstead of merely heavmg, as you would expect In 
addition to the hftmg pulsation there is a distmctly lateral pulsa- 
tion — sometimes m one direction, sometimes m the other Why 
IS that? 

Student It is due to the pressure of the blood m the artery 
and difficulty of the blood m passmg through the artenoles 
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De. Christian That causes high pressiure. Why is that 
vessel tortuous? 

Student It is due to artenosderosis. 

Dr Chrisiian I mean m a physical sense Why has it 
become tortuous? 

Student It has been forced by the pressure — the difficulty 
of the blood m passmg through the arterioles causes back 
pressure through the artery 

Dr. Christian Does back pressure usually bend the arterj ? 
The blood pressure is 220 systohe and 60 diastohc, so that it is 
high. The tortuosity means that the vessel has lengthened 
Of course, pressure has a part m that, but perfectly normal 
pressure may cause the vessel to lengthen The vessel is rela- 
tively filed at the two ends and if it lengthens it becomes tor- 
tuous. The vessel wall dilates or the vessel wall lengthens, or it 
may both dilate and lengthen These changes mdicate disturb- 
ances m the vessel wall It it dilates irregularly as you run jiiur 
fingers over it you feel irregulanties m the bore of the vessel If 
. It lengthens, but does not dilate or thicken, you simply sec this 
lateral pulsation, mdicatmg a tortuous artery The way to 
recognize the fact that the vessel has lengthened is to watch the 
pulsation and see if there is a lateral pulsation or to feel the vessel 
to see if It has become tortuous This artery looks almost like a 
worm movmg under the skm, particularly m the small branches of 
the vessel where the curve shifts to one side and then shifts m the 
other direction 

Dr Christian How does the vessel feel? Is it umform m 
size or IS It unevenly dilated m different degrees at different 
places? 

Student It is uniform 

Dr. Christian I do not think so If yau run your finger up 
and down that vessel )ou feel distmctlj narrower and wider 
places IVhnt do those phenomena teach you about the structure 
of the vessel wall? 

Student The vessel wall is thickened and hardened 

Dr Christian WTi> do jou say ‘ hardened ’’ 
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SxoDEOT I can feel that it is hardened— it feels hard under 
my finger 

Dr Christian Is that due to the thickening — change in the 
vessel wall— or is it due to the pressure? You 'can tell that by 
blotting out the current and seemg what sensation you get without 
the pulsation 

Student I should say that there was stQl some hardening 
Dr Christian I should say that the vessel wall is thick, but 
it is not a particularly hard vessel We see calcified vessels that 
axe very firm under your finger, and feel hard like a pencil As 
this artery is thickened irregularly you feel irregulanties It is a 
nodular vessel, but it is not a particularly hardened vessel It is 
a sclerotic process and the artenosclerosis has led to elongation of 
the vessel, and has led to irregular dilatation of the vessel and the 
vanous phenomena that were descnbed In addition, it is a case 
of high blood-pressure, so we have, m addition to aU the other 
factors, this increased tension 

Dr Christian Let us look at his neck and see what we can 
see there 

Student There is the carotid pulse 
Dr Christian He is a sort of anomalous mdividual if the 
carotid is out there (Discussion in locating the carotid pulse ) 
Put your fingers on the pulsation and see what you feel 
Student A very strong pulsation 
Dr Christian I do not feel anything at all there 
Student I pressed down on it 

Dr Christian I did not tell you to do that I told you to 
put your fingers where you saw the pulsation, not to press m 
deeply If you feel up here you get a very defimte palpable 
pulse If you feel down here under the upper edge of the bone 
there you get a pulsation That is arterial, but m between where 
you see those pulsations, if you feel hghtly, you get very httle 
pulsation If you go m deeper, feehng over the artery, you do 
get a pulsation, but the superfiaal pulsation is the one you see 
mostly and is the one you can blot out, but if you make deep 
pressiue you can feel the artery underneath A pulsation that 
you can see that way but do not feel much of is always a venous 



COUM-ETE HEAST-BLOCK 817 

pulse It IS Visible, but not necessarily palpable What is the 
rate of that pulsation as contrasted to the impulse at the apex or 
m the radial artery? 

Student It is very much more rapid 

Dr Christian See if you can make out how many beats 
take place there compared with each one at the wnsL 

Student There are three to each one m the wnst. 

Dr. Christian How many ought there to be to each one m 
the wnst? 

Student One, but it ought not to be visible 

Dr Christian It is visible m a large number of people, and 
when it IS visible how many ought there to be? 

Student One 

Dr. Cheistun What is that due to? 

Student It is due to regurgitation m the vuns dunng 
auncular systole 

Dr Christian Does not the ventnde produce any change m 
the vems? 

Student No normal change 

Dr. Christian Yes it does. Did not I draw on the board a 
few days ago a picture of the venous pulse? Did it not have 
more than one wave to it? How many waves did it have? 

Student Three 

Dr Christian It had three waves — the "A” wave, the “C” 
wave, and the “V” wave Ordinarily you cannot see with the 
cardme cycle three waves, but if a pulse is gomg sloivly you ought 
to see two pulsations m the jugular to one pulsation m the radial. 
One of those 15 probably the “A” wave and the other one is the 
“C” wave Sometimes we can see all three There is nothmg 
parbcularly abnormal m scemg two pulsations in the jugular to 
one pulsation that you feel at the wnst. Very often when we 
have cardiac cases with decompensation and markedly distended 
jugular veins with a pretty rapid heart rate there are very numcr 
ous beats that you can sec m the jugular, but they do not really 
exceed m number what is the normal relation It is pattj hud 
by observation m these cases to say whether there ore two or three 
that you sec m the jugular while followmg the radial pulse but 

VOL. 1—5* 
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certainly there is more than one Here is a patient with a very 
slow pulse, and as you watch there I think you can make out that 
there are distmctly about three visible pulsations in the neck to 
every one that you can feel, and then as you feel the pulse I think 
you can see that with the pulse-beat one of those waves is consid- 
erably more prominent than the other, and when that takes 
place all of his neck tissue raises up here, and that is the tune 
of the carotid pulse, correspondmg to what you feel, and in the 
mterval between these more promment pulsations you see a suc- 
cession of small waves, and there are about two between these 
bigger ones, so there are really about three pulsations m the 
neck to one that you feel in the wnst 

Dr Christian Look at his cardiac region now and tell us 
what you see there m the way of pulsations \ 

Student There is a marked apex-beat from here to here 
(Indicates on patient ) 

Dr Christian Is that synchronous with what you feel at 
his wnst? 

Student Yes 

Dr Christian When you feel the pulse at the wnst — the 
pulse-wave commg up — ^what happens to the apex? Does it go 
down or up? Is it a forward motion or is it a retraction? 

Student It seems to me I feel the pulsation at the wnst just 
after the apex goes up 

Dr Christian Perhaps two thmgs happen Look nght 
here at this particular pomt 

Student There seems to be a second httle vibration after the 
first one 

Dr Christian Yes, that is true, there is a locahzed heave m 
the apex region when m these two spaces near the apex there is a 
retraction takmg place The chest seems to come up and then go 
m almost simultaneously Then if you will feel m this place you 
will find that that is apex-beat, while what you described as apex- 
beat is rather a diffuse systohc retraction There is a small area 
which just about the time that you feel the pulse m the wnst dis- 
tmctly shoves up, and that is the apex-unpulse The adjacent 
ti ss ue up over the precordium when the apex goes up retracts so 
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that you get a rather diffuse systolic retraction when at the apes 
there is a definite apei impulse and apex thrust When the 
heart is gomg so slowly you can analyze those things. Of course, 
m normal cases with a normal rate you cannot analyze those 
things so well because the heart is beatmg too fast and the mobon 
m the chest wall is shght This is a good case m which to study 
the ordinary phenonlena of the normal, just like experimentally 
slowmg down the heart to analyze its parts. That heart is slowed 
down to 35 or 36 so you can see what is going on There is very 
distmctly a thrust or impulse over rather a small apex region, and 
over all the adjacent precordium there is distmctly a systohe 
retraction. What causes that difference m those areas? 

Student You mean the difference between the retraction 
and the thrust? 

Dr. Christian Yes, the things that we have seen. 

Student The apiex bemg thrust out pulls m the other part 
of the heart 

Dr. Christian What part of the heart is that m the area 
where the retraction is? 

Student There was retraction over the lower part of the 
right ventnclc and below the heart 

Dr Christian That is not below the heart because the heart 
is out The heart is enlarged It comes out as far as we saw the 
apex. Put a htUe dmgram of the antenor surface of the heart 
on the board and mark out what m the bwer part is nght ventricle 
and what Is left ventricle. (Diagram made.) Probably more 
than you have put down is left \entncle The amount of left 
xcntncle that comes to the antenor surface innes n good deal m 
normal people, and when you come to hearts that have been en 
larged usually a larger amount of left \entnclc comes forward 
agamst the chest wall than takes place m normal hearts In this 
patient with an enlarged heart probably m the apex region the 
left ventnclc comes forward to a larger extent Of course, we 
carmot tell just how much unless we bad the heart m our hands 
but a good deal more than normal and a verj considerable amount 
probably is left x-entnclo. When the heart contracts of couise 
the x'cntndc contracts and squeezes down, squeezmg the blood 
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out, and that retraction is in large part due to the fact that the 
nght ventncle has contracted, and as it contracts it pulls away 
from the chest wall The apex-beat is made by the hardening 
of the tip of the heart, in this particular case probably m large 
part left ventncle, at the contraction, and m view of the fact that 
with the contraction there is a httle rotation on the axis of the 
heart, so the heart as it contracts pushes a httle forward and out 
The ordmary apex-impuIse is due to a combmation of the con- 
traction of the ventncle, hardenmg of the muscle, and with the 
contraction a shght rotation on the axis of the heart, so that the 
apex turns forward and outward, and m this particular case you 
can really see that and feel it unusually weU because you can feel 
the powerfully contracted left ventncle as it turns itself out, as I 
said, m an area about the size of a five-cent piece, and then you 
can feel and see the retraction of the right ventncle The nght 
ventncle is markedly thinner than the left one The whole thmg 
IS the contraction — the powerful muscle of the left ventncle hard- 
enmg m contraction, then thrustmg forward, and then the nght 
ventncle with its thmn'er wall contractmg, and the retraction is 
due more to the emptymg of the nght ventncle than to any pal- 
pable change m the character of the muscle, and that is exactly 
what you would expect if you had a thinner and a thicker layer 
of muscle and those layers of muscle contractmg together You 
also descnbed a httle secondary wave that you can see It is a 
retraction which comes down and then goes back, so there is a 
httle double wave that you can distmctly see m the retraction 
you see an impulse and see a retraction There is a rebound, so to 
speak, of the chest wall — it falls m and then comes out, and when 
it comes out it does not stop there, there is a rebound, so there is a 
double wave — the first one more marked, the second one shghter 
Look to see if there is anythmg else 

Student Up m here there is a pulsation to the left of the 
sternal margm 

Dr Christian What way does that go m contrast to the 
other? 

Student It seems to go m this way (mdicatmg a downward 
direction) 
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Dr Christian I do not mean so much its transmission. 
When this is retractmg, is that going forward or not? 

Student I think it is Yes, when this goes down, that goes 
up 

Dr. Christian Yes, that is true. Over the upper part of 
the chest at the left of the sternum there is a pulsation which is 
just m the opposite direction to that at the apex. There is a 
sort of seesaw, when this goes down that comes up, and vice versa. 
What 13 that upper retraction due to? 

Student That is from the aorta. 

Dr. Christian Where is the aorta here? 

Student Along there to the left of the sternum 

Dr Chrbttan That is all n^t as far as right and left is 
concerned How about the anteropostenor dirccbon? 

Student It goes back. 

Dr. Christtan Yes, the aorta is nearer the back than it is 
the front on the left side The aorta Is way back against the ver- 
tebral column, so I guess you do not see any aorta pulsating on 
the left side The only pomt at which the aorta comes near the 
surface is here m the right chest just above the so-called aortic 
area. After that the curve goes rapidly posteriorly and to the 
lelL What vessel does he under the surface here on the left? 

Student The pulmonary artery 

Dr. Christian Yes, the pulmonarj^ artery comes out and 
the aorta curves back m the posterior part of the chest. What 
else lies m this region? 

Student Vessels. 

Dr. Christian Yes \ essels and parts of the heart. 

Student Left auncle 

Dr Christian How much of the left auncle? 

Student The left auncle goes back 

Dr Christian Most of the left auncle is behind Does any 
come forward? 

Student Just the tip 

Dr Christian IVherc docs that come forward as far ns the 
antenor surface of the chest b concerned or ns far ns the pul 
monary artery is concerned? 
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Student Just below the pulmonary artery 
Dr Christian Yes, if you represent the pulmonary artery 
by my two fingers (demonstration with hand) the left auricular 
appendage just shows to the left and below it What do you call 
that part of the heart just below the pulmonary artery — just 
below the pulmonary valves? Do you remember the name of 
that? 

Student I do not remember iL 

Dr Christian It is called the conus arteriosus It comes up 
m a sort of cone shape, emptying mto the pulmonary artery The 
pulsation up here is largely due to the pulmonary artery and that 
part of the right ventricle that opens mto the pulmonary artery, 
the conus, whereas if the auricle comes forward in that region it 
very rarely pulsates visibly or it is very rarely large enough to give 
any pulsation to the chest wall that you can feel There is 
enough difference m the tune relations of contraction of those 
parts of the heart to give that difference between the retraction 
in that place and the elevation there The wave runs up, so to 
speak, over the heart 

Dr Christian Where does the nght auncle come m the 
outhne of the precordium? 

Student The tip is over m here 

Dr Christian Where is most of the nght auncle? 

Student It is on the nght side behmd 
Dr Christian No, most of the nght auncle is at the nght 
and extends well back Practically all of the nght border of the 
heart except a small area is made up of nght auncle Most of the 
effect of changes m the nght auncle as you exanune the chest is 
shown m changes m the nght cardiac border If the nght auncle 
enlarges, the nght border goes to the nght If that dilates 
moderately you do not see any pulsation because the bulk of the 
nght auncle is under the sternum If markedly enlarged, pulsa- 
tion IS not visible usually, because auncular pulsation is weak 
Dr. Christian We have here a slow regular pulse-rate and 
you can see a jugular pulse that is gomg apparently faster than 
the artenal pulse, what would you say was a possible mechanism 
workmg m the heart to produce those results? 
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Stodent Partial block 

Dr. Christian What do you mean by partial block? 

Sthdent The auricle is beating faster than the ventncle and 
ail impulses from the smo-auncular node are not causmg ventnc 
ular contracUons. 

Dr. Christian What sort of n relation do you hat'e to have 
between the auncle and the ventncle under those circumstances 
to give you a regular pulse? 

Student Every contraction from the auncle would be trans- 
nutted down to the ventncle 

Dr Christian That is the normal relation I mean what 
sort of a partial block would you have that would gi\e you a 
regular ventncular pulse? 

Student Every second beat of the auncle would not be 
transmitted 

Dr. Christian Yes, you would have to have a block m 
which every second beat or second and third beat, etc., of the 
auncle was not responded to by the ventncle and then you would 
have a regular rate Ordinanly with partial block we may have 
that, or we may have two beats and then the third one dropped 
out, grvmg a regular irregulanty, or you might have three or four 
beats and then one be dropped out, which would still gii.’e a 
regular irregulanty, but if you have an occasional beat dropped 
out you would get an irregular type of irregulanty 

Dr Christian Why is the pulse as slow as that m partial 
block? 

Student The ventndes contract Just about half or less than 
the normal 

Dr. Christian Yes, the normal rate you sec is about 80, 
and if every other beat is dropped out jnu have a pulse at about 
that rate — 35 to 40 Suppose you had a still slower pulse, would 
JDU still think it was a partial block? 

Student It might be, or it might be complete 

Dr Christian Yes, the slower the rate, the greater the 
probabihty of the block bemg complete Partial blocks arc much 
more apt to give more rapid rates than 40 One reason is that 
most of those cases have a certam amount of cardiac dccompcnsa 
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tion, and the heart, if it were not for the block, would be gomg 
faster than the normal, so that though many beats dropped out, 
the reduction m the rate would not be great You cannot tell 
from such observation as we have made whether there is partial 
block with just every other beat dropped out or one with two or 
three auncular contractions and then a normal ventricular con- 
traction, or whether it is a complete block All you can say is 
that we have a patient with arteriosclerosis, with an enlarged 
heart, havmg a very slow regular rate, but apparently in the 
neck you can see more pulsations than should go to the number of 
ventncular pulsations that you can see over the heart or at the 
radial or brachial artery, and that all suggests heart-block If 
you take a pulse tracing with a tracmg of the vem you get graphic 
evidence, or if you take an electrocardiogram you get graphic 
evidence of what is gomg on There are the electrocardiograms 
(Fig 82) taken from this patient. What is the first thing that 
strikes your eye m lookmg at any one of the leads as a departure 
from the normal? 

Student The ‘Tl” wave is down m Leads 2 and 3 

Dr Christian That is the ventncular complex The “R” 
wave is down m Leads 2 and 3 and up m Lead 1 That marked 
difference mdicates a muscle preponderance on one side or the 
other, that is hypertrophy, and m this particular form m the 
first lead the ventncular complex mainly up and m the third 
down, left-sided hypertrophy which fits m with what we talked 
about — enlargement of the heart, a forcible apex-beat, eta As 
far as the ventncular complex is concerned there is left-sided 
hypertrophy Then they are quite far apart, indicatmg a slew 
rate, and they come regularly What comes in between those 
up-and-down strokes? T akin g that lead (Lead 1), what sort 
of waves appear m between? 

Student Two waves 

Du Christian There are two waves very much alike in that 
particular place The thin g to do when you are analyzing any 
one of these curves is when you find any particular kmd of wave 
that catches your eye to run your eye along the record to see 
when it recurs, if it is just the same m form, and how many there 
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are, and what relation they have to some other kind of a wave that 
you pick out in the same way, foUowmgaJong with jour c>c In 



Fig. 81 — Ekctrocardlogram of patient No. 7345 Dia^nons Complrtc 
beart-Wod. left Nxntricular h}T>ertToph> Auricular rate 132 per mbute ^cn- 
tricukr rate 37 P Indicates contractions of the auride and the larKcr unmarked 
wa\'C3 Indicate \Tntricular contractions. Note that both auricles and \Tntrides 
are contracting regulari> but the contractions of the euridcs bear no fixed relation 
to those of the \Tntricles. 

anaJ^’zing these curves look to sec whether a particular kind of 
wa\*c that >^u pick out occurs regular!} and c\cnl> •spaced You 
can measure the distance between the beginning of different 
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waves and when the waves come at regular mtervals you conclude 
they are the same things if they have the same form, and that 
each wave is caused m the same way and represents a definite 
part of the cardiac cycle repeated at a regular rate Studying 
the curves this way you find a regular sequence of two types of 
waves (“P” waves and “R” waves), but with no constant relaPon 
to each other 

That IS a case not of partial block, but of complete dissoaa- 
tion The auncles are beating regularly at one rate and the 
ventricles are beatmg regularly at a different rate One is ap- 
proximately twice as fast as the other, but there is no constant 
relation between “P” and “R” waves Dr Dnnker m making 
the curves has counted out the auncles gomg at a rate of 132 per 
mmute, and the ventncles gomg at a rate of 37 when he took the 
tracmg It is a case of complete heart-block m a patient with a 
very considerable degree of artenosclerosis and a hypertrophied 
heart without any valve lesion at all The heart sounds are 
normal There is a httle soft systohc murmur that is very com- 
mon m cases of heart hypertrophy when there is no real valve 
lesion Heart-block occurs m people that have simple arteno- 
sclerosis, it occurs m sypluhtic cases The Wassermann reaction 
has not been done on him yet, that will be reported on later 

We have not a very satisfactory history of the patient be- 
cause he is an Italian with a rather limited knowledge of Enghsh 
The patient says that previous to a year ago he had no symptoms 
at all from his heart or limgs A year ago he fell two stones while 
workmg and broke his left ankle Also he mjured his arms and 
his hip He injured himself pretty senously, because he was 
taken to the Boston City Hospital and remamed there two 
months with his leg m a plaster cast Probably he fractured his 
leg The patient states that m the City Hospital he began to 
notice dizzmess and blurrmg of vision This came on penodic- 
ally He does not think that when at the City Hospital he had 
anythmg the matter with him except as the result of the fall 
At the end of two months he left the hospital against advice He 
stayed about the house at home for about a month While at 
the hospital before he went home he had noticed Hiy.zinpss and he 
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at several tunes had fallen over, although he never hurt himself 
In any of these falls He says for the past eight months these 
attacis of dimness came on once or twice every day Quite 
often he had had to lean up against a building or catch hold of 
somethmg to keep him from faHmg down He had never vom- 
ited m any of these attacks Several times while out on the street 
he has been mistaken for being drunk, and on one occasion he was 
actually arrested (It is not very long smce we had another 
patient with pathologic dimness who was arrested for drunken- 
ness That shows the activity of our pohce and sometimes thar 
failure to discrunmate.) He hns been unable to do any work and 
scarcely ever goes out of the house for any length of tune without 
having these attacks of dimness come on. Naturally, he os 
afraid to go out Durmg these attacks his eyes begm to roll, 
things go round m circles, and very often durmg these attacks he 
has palpitabon of the heart There is no history of any loss of 
consaousness There have been no attacks of nocturnal dysp- 
nea, no cough, no swelling of the feet or abdomen. He says that 
if he talks for any length of tune he gets very dizzy and very short 
of breath 

His history as far as we know, but we are not absolutely cer- 
tam, dates back for about a year and consists m recumng attacks 
of dimness and enough of that to keep him from work and pretty 
well confined to the house, and yet he has nev’er had any severe 
dyspnea or any edema mdicatmg a decompensated heart, nor has 
he had any attacks of actual loss of consaousness 

It IS a httle difficult to ezplam just why he should have dim 
pess m recurring attacks It may be that his heart rate vanes 
from tune to time, and if it slows b^mnd a certam pomt, nutn- 
bonal disturbances m the brain result from the slowed circulation 
and bring on the dizzmess Smce we have observed him m the 
hospital on only a few days have there been any very marked 
vanations m his pulse-rate Some of these cases of heart block 
have penods m which the heart slows down very much m rate, 
it drops down to 10, 12, 14, or something like that Those pa- 
tients then become dizzy or lose consaousness He mnj have 
had something of the same nature, but not a drop in rate slow 
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enough or of long enough duration to produce unconsaousness, 
When they lose consaousness we speak of that as Stokes-Adams 
disease or Stokes-Adams syndrome, named for two Insh phjs- 
loans who a good many years ago descnbed these cases of abnor 
mal slowmg of the pulse accompanied by attacks of unconsaous- 
ness It IS not proper to call the condition Stokes-Adams disease 
unless there are defimte attacks of loss of consaousness Re- 
cumng attacks of dizzmess m a patient with a slow pulse are not 
to be called Stokes-Adams syndrome Consequently we simply 
speak of this as a case of complete heart-block — complete dis- 
soaation between the auricles and the ventncles, and not a case 
of Stokes-Adams disease 

We see dizzmess also m a number of our patients who have a 
normal heart-rate, but who have a high blood-pressure or have 
arteriosclerosis, or both, so that the attacks of dizzmess m this 
man may be assoaated only m part with the slow heart-rate, and 
m part we can assoaate the dizzmess with the high blood-press- 
ure and the artenosderosis which he has Artenosderosis causes 
attacks of dizzmess not because the penpheral vessels are sde- 
rosed, but because the cerebral vessels are sderosed We take it 
for granted that if the penpheral vessels are sderosed there is 
probably sclerosis of the cerebral vessels As this man has 
marked penpheral sderosis we think very likely his cerebral 
vessels are sderosed also That and the high blood-pressure may 
produce his disturbance The cases with sclerosis and high blood- 

pressure often do have temporary attacks of dizzmess The 
sderosis does not change, that is a slowly progressmg process 
It cannot change from hour to hour or day to day The blood- 
pressure, as a rule, as far as we have observed it does not vaiy 
suddenly m these cases, so we have to assume that the dizzmess 
IS due to some other arculatory disturbance than change m blood- 
pressure or change m heart-rate or change m the vessd wall, and 
vanous theones have been advanced as to just what takes place 
Most of them ascnbe the cause to some form of transitory anemia 
or transitory edema of the bram m some way related to the poor 
circulation m a case with thickened vessels and hypertension 
As I have said, we see a great many cases of high tension and 
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sclerosis with dirjiness Complete heart-block is a much more 
unusual condition, and those cases sometimes hat'e these attacks 
of dizzmess, but just whether the attacks of dizzmess are due to 
slow rate, hypertension, or arteriosclerosis we cannot say Very 
likely all three play a part. This patient also has a considerable 
amount of abdominal discomfort He seems to complam a good 
deal of his abdomen Possibly he also has arteriosclerosis in his 
abdominal vessels and has disturbance from that. 

October IS, 1917 The patient that I showed you at the last 
dime, the Italian with the heart block (P B B H , Med No 
7345), has made no change smee you saw him He is still m 
heart block, but we hato this added feature m his case that we 
did not have at that time, we know that he has a double positiio 
Wassermann reaction, so that antiluetic treatment will be insti 
tuted and we will watch the effect as mdicatmg whether or not be 
has some luetic lesion causmg the block, and m that case one that 
will dear up under antiluetic treatment When I showed the 
patient, his blood had just been sent down to the laboratory for 
the Wassermann reacbon. It was done the following day and 
was confirmed by repetition, both times bemg double plus 

November 6, 1917 You may be mterested to hear of the 
patient that I showed at an earher dime, the case (P B B H , 
Med No 734S) of complete heart block That patient with the 
complete heart block and positive Wassermann reaction is still 
m the ward He 13 havmg antisyphihtic treatment and it is not 
domg him any good, that is, the heart block contmues and his 
signs of heart block and his symptoms arc probabh more marked 
than when I showed him to you The night before last his pulse 
went down to 18 and durmg that time he complamcd, as he did 
before, of abdommal pain and of dizzmess and with this slowing 
of the pulse he got an attack which I think probably is best c.y- 
plalncd ns hystenc manifestations He wnthed around m bed, 
groaned, mumbled, etc., and I thmk part of that is hysteria prob- 
ably due to the fear of impendmg death or somethmg of that sort 
with slowing of the heart rate Notwithstanding the positive 
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enough or of long enough duration to produce unconsaousness. 
When they lose consaousness we speak of that as Stokes-Adams 
disease or Stokes-Adams syndrome, named for two Irish phys- 
laans who a good many years ago descnbed these cases of abnor 
mal slowmg of the pulse accompamed by attacks of unconsaous- 
ness It IS not proper to call the condition Stokes-Adams disease 
unless there are definite attacks of loss of consaousness Re- 
currmg attacks of dizzmess m a patient with a slow pulse are not 
to be called Stokes-Adams syndrome Consequently we simply 
speak of this as a case of complete heart-block — complete dis- 
soaation between the aundes and the ventndes, and not a case 
of Stokes-Adams disease 

We see dizzmess dso m a number of our patients who have a 
normal heart-rate, but who have a high blood-pressure or have 
artenosderosis, or both, so that the attacks of dizzmess m this 
man may be assoaated only m part with the slow heart-rate, and 
m part we can assoaate the dizzmess with the high blood-press- 
ure and the arteriosclerosis which he has Artenosderosis causes 
attacks of dizzmess not because the penpheral vessels are scle- 
rosed, but because the cerebral vessels are sderosed We take it 
for granted that if the penpheral vessels are sderosed there is 
probably sderosis of the cerebral vessels As this man has 
marked penpheral sderosis we think very likdy his cerebral 
vessels are sclerosed also That and the high blood-pressure may 
produce his disturbance The cases ivith sderosis and high blood- 
pressure often do have temporary attacks of dizzmess The 
sderosis does not change, that is a slowly progressmg process 
It cannot change from hour to hour or day to day The blood- 
pressure, as a rule, as far as we have observed it does not vary 
suddenly m these cases, so we have to assume that the dizzmess 
IS due to some other circulatory disturbance than change m blood- 
pressiue or change m heart-rate or change m the vessel wall, and 
vanous theones have been advanced as to yust what takes place. 
Most of them ascnbe the cause to some form of transitory anemia 
or transitory edema of the bram m some way related to the poor 
circulation m a case with thickened vessels and hypertension 
As I have said, we see a great many cases of high tension and 
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sclerosis with dizziness Complete heart block is a much more 
unusual condition, and those cases sometimes have these attacks 
of dizrmess, but just whether the attacks of dizzmess are due to 
slow rate, hypertension, or arteriosclerosis we cannot say Very 
hkely all three play a part This patent also has a considerable 
amount of abdommal discomfort He seems to complam a good 
deal of his abdomen Possibly he also has arteriosclerosis in his 
abdommal vessels and has disturbance from that 

October 15, 1917 The patient that I showed you at the last 
dime, the Italian with the heart block (P B B H , Med. No 
7345), has made no change since you saw him He is still m 
heart block, but we have this added feature in his case that we 
did not have at that time, we know that he has a double positive 
Wassermann reaction, so that antfluehc treatment will be msti- 
tuted and we will watch the effect as mdicatmg whether or not he 
has some luetic lesion causing the block, and m that case one that 
inll dear up under antiluetic treatment VTien I showed the 
patient, his blood had just been sent down to the laboratory for 
the Wassermann reaction It was done the following day and 
was confirmed by repetition, both times bemg double pins 


No\ ember 6 1917 You may be mterested to bear of the 
patient that I showed at an earher chnic, the case (P B E H , 
Med No 7345) of complete heart block. That patent —ith the 
complete heart block and positive Wassennann rerdim still 


in the ward He is havmg anUqiihihbc treatment and it is not 

domg hun any good, that is, the heart b'od: contnues and his 
signs of heart block and his symptoms aiep-babVmorc marEed 


than when I showed him to you Ih' mnni bef'r* las puije 
went down to 18 and duimg that Ic-e he tccylamed as he d.d 
before, of abdominal pam and of dhzmess. zza xth tins '’o-mg 
of the pulse he got an attack wmi I tmmpTibdj’i r> ^ o- 
plamed as hystenc mamfeslaliec!. He arrand m bed. 

gn^cd, mumbled, etc ,and I thnmpm* cftrmt b hs-teia p-i' 
ably due to the fear of impe=^fe^ oi ti^ ^ 

with slowmg of the tean -a^ ’vu-rntrrtanidng ib- 
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Wassermann reaction the treatment has not produced any change 
and the block has continued, and with the complete block at times 
his idioventncular rate slows down The slowest that has been 
counted so far is 18 per mmute He has no signs of cardiac 
decompensation 
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PARTIAL HEART-BLOCK 

Octohtr 16, 1917 

Dr. Chrisiiak (to a student) Please talc this man’s pulse 
(P B B H , Med No 7374) and see what >ou male out 

Student It is an uregular pulse, rapid and weak, and the 
beats vary in character 

Dr. Christian How last is it? 

Student 103 

Dr Christian It has been running in the ward, ns a rule, 
more slowly than that Most of the counts bai’e been about 80 
They run from 9S as a high level down to 60 as a low level Just 
now I should think it is not very much faster than about 85 as 
I feel It What is the type of irregulanty? What did you 
notice? 

Student It is irregular in tune and there seems to be a 
skipped beat 

Dr Christian WTiat do you mean by that— skippmg like 
someone skipping rope? 

Student It goes rapidly for eight to ten beats and then it 
slows. I think it goes slowly for three or four beats and then re- 
turns to the rate it was gomg at before There is not any great 
change between those periods. 

Dr Christian There arc three or four beats at a certain 
speed and then three or four at a slower rate and then restoration 
of the prcMous rate We do not call that skippmg beats. What 
sort of an irregulanty is that — ^penodic sloirmg and mcreasmg in 
speed, three or tour slower and then three or tour faster and then., 
three or four slower again — what would you say that was? 

Student A sinus nrhythmia, 

S31 
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Dr Christian Yes, that is a sinus arhythmia Keep feekg 
the pulse and tell us if you get any other form of urregulantj 
What did you get then? 

Student A dropped beat 

Dr Christian YTiat do you mean by that? Descnbe to 
the class what you felt 

Student There is a total pause between the two The tms 
penod between those twu beats is greater than the tune penod 
between two others 

Dr Christian Here is a heart gomg at a certam rate, thai 
there is a pause, and then the heart goes on at the same rate 
Did you form any idea as to how much longer a long pause was 
than the precedmg one? That happens verj' occasionally 

Student Roughly, it seems to be about double 

Dr Christian Yes, that is about the nght expression As 
you feel the pulse occasionally there is a penod between the beats 
of practically double length and then the normal rate unmedi 
ately returns The pulse is gomg at a normal rhjihm and normal 
rate, and then every once m a while a beat drops out completely 
and nothmg takes its place, but there is no other disturbance m 
the rhythm This droppmg out does not happen very often 

Dr Christian (to student) Just exaimne the heart qmckly 
as to size, murmurs, etc 

Dr Christian I wiU give you the patient’s history wMe 

Mr IS gomg over the heart for other abnormalities He is 

forty-seven years of age and is a pamter by occupation He iras 
admitted to the hospital on the 10th of October His family to 
tory IS entirely negative He has been married fifteen years- 
His wife IS hvmg and well There have been no children, c® 
pregnanaes, and no miscamages He formerly drank one or two 
whiskies daily for several years back, but for the past three or four 
months he has not used any alcohol He chews and smokes, using 
70 cents’ worth of tobacco m a week He dnnks no tea or coflee- 
Recently he has been takmg some sort of medicme given hnn bj' 
his doctor, but he does not know what it is He has been a 
pamter for thirty years He has always taken good care to clean 
his hands well and has had no symptoms of lead-poisonmg He 
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works seven to eight hours dafly and most of his work is mdoors 
He had to stop work on September 2 Sth on account of the present 
illness He has always hved m Boston He had what he was 
told was typhoid pneumonia at the age of fourteen years He was 
not senously iU and made a good recovery without comphcatioiis. 
He does not remember any of the chAdren’s diseases, but says 
that during the past eight or ten years he has had several shght 
sore throats lasting about a day or two, but none of these were 
very severe. He was asked specifically about the vanous com- 
mon infecbous diseases, but he apparently has had none of them 
There is nothing m his past history of importance m regard to his 
head or throat. As to his cardiorespiratory history, five or six 
years ago he had rather sharp pains over his heart which lasted 
several weeks. These pains disappeared without treatment. 
They were sharp and stabbmg, coming suddenly and disappearmg 
suddenly He has also nobced for two or three years that in 
going up steps or walking very fast or if he makes any severe 
exertion he becomes somewhat dyspneic and has palpitation. 
There 13 no other history of pain m the chest and no dyspnea be- 
yond what I have given There has been no cough or hemoptysis 
He thmks that occasionally he has had night sweats His gastro- 
intestinal history is enUrely negative m the past His stool has 
been dark for the past two weeks, but he thinks that this is due 
to medicme that the doctor has given him Forty years ago he 
had a Neisser infection which lasted for three weeks He was 
treated and recovered without complications. There has been 
no other urmary or gemtal disturbance. His present illness is as 
foUows On the 22 d of September, while standmg on the street 
talking to a man, the patient says he had a sudden "flash.” 
Bunng this time e\'crythmg became dark before his eyes and 
thmgs disappeared 11113 attack only lasted, just as he expresses 
it, as a flash of darkness and then cleared up The nhole thmg 
lasted probablj about two seconds, that bemg his idea of the 
time He thought nothing about it, but next morning while 
walking along he had another “flash ” “Flash” means apparently 
thb temporary darkness Along ■mth this dark sensation he had 
what he called a “gone fcchng” around his heart. He came very 

TOt- l~S3 
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near falling, but the whole thing was over m a short tune and lie 
did not fall Two days later he stooped over to take up an object 
and on standing up again he fell over backward He says tbmp 
looked black and then he lost consaousness and fell to the floor 
He states that he struck his head on a bench when he fell and that 
he remained on the floor for about one-half hour, but was not 
unconsaous durmg aU this time (I think the penod of uncon 
saousness was a short one and he was either afraid to get up or 
felt badly enough not to attempt it, or possibly he was totally 
unable to get up ) After about one-half hour someone helped 
him up and m a short tune he felt all nght agam During these 
attacks aU the blood m his body seems to rush to his head, he is 
numb all over, and has a gone feehng over his heart He says 
that some of these attacks last from five to ten seconds and 
foUowmg the attacks he feels bihous for awhile These attacks 
have gradually mcreased m frequency until now after exercise or 
walkmg fast he has three or four attacks m five to ten minutes 
He has never lost consaousness except m the one mstance men 
boned above That is all of recent development, beginning 
September 22d What do you make out about the heart, first, 
as regards size? 

Student I do not get the left border on percussion, but the 
heart is very much enlarged 

Dr Christian The heart is enlarged, but it is not enlarged 
qmte as much as you would make it to be I have my finger on 
lie apex It is a few centimeters outside the mpple hne The 
exact distance for our present purpose does not make any great 
(hfference Here is a man with a heart that is enlarged so that 
the apex is well outside the left mpple hne What chd you hear 
on hstenmg? 

Student The sounds are muffled and chstank I heard a 
systohc murmur and a murmur which follows the second sound 

Dr Christian In the first place, the sounds are not very 
loud In the second place, the first and second sounds are rather 
defimtely smular m character In the third place, there is a dis- 
tmct blowmg, not very loud systohc murmur heard at the apex 
The same systohc murmur is heard at the base It is probably 
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I a little louder m the aortic area than m the pulmonic area In 
I the pulmomc area the second sound is immediately followed by 
a very short diastohc murmur The same diastohc murmur is 
heard famtly at about the nipple, shghtly inside the apex. 
There are no palpable thnUs As far as the heart goes, it is 
simply a heart showing enlargement with a shght blowmg systohc 
murmurwhich 1 thmkonlymdicates a relative mitral insuffiaency 
The diastohc murmur is possibly associated with shght regurgita- 
tion at the aortic or puhuomc area or possibly suggests a shght 
mitral stenosis. The mtcnsity of the murmur and the general 
character would make you think the patient essentiaUj has no 
valvular lesion m the heart except snnply a shght relative in.su fli 
aency of the mitral nng, m other words, it is an enlarged heart 
and IS essentially a condihon of shght chrome myocarditis. 

QtiEsnoN BY A Student Does the fact that the sounds are 
somewhat similar m character have any significance? 

Dr. Christian Yes, that means a disturbance m the heart 
muscle, the sounds approaching each other m quahty Ordinar- 
ily there is a distmct difference between the first and second 
sounds whether you listen at the apex or at the base Sounds 
approaching each other m quahty may change m two directions, 
either the first sound, which is normally a muffled one, can be- 
come sharp like the normal second sound, or the second sound, 
which IS ordinarily a sharp one, may become a muffled sound and 
similnr to the first sound In this particular case both sounds are 
muffled and arc similar to the ordinary tj^ie of first sound when 
you listen at the apex and that goes usually with myocardial 
weakness The other change — the change m the other direction 
— suggests mitral stenosis Did j^u make out anjllimg abnor 
mal in the neck? 

Student There is a marked pulsation on the nght side. 

Dr. Christian There is a \ cr> definite renous pulsation m 
the neck I would not call it very marked It is rery easily 
seen, but you hare not seen any really marked one where the 
veins stand out, and you can sec with great intensity all the httle 
pulsations. This is not any thing more than a great many normal 
people have You can see perfectly well the v enous pulsation m 
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the neck There is no trouble about seeing it, but what I am 
cnticizmg IS that you ought not to call that marked It is not 
marked You apparently have not seen a case of marked pulsa 
tion I will show you some- before we go very far and you can see 
the difference Sometimes the veins stand out like cords in the 
neck and you see a pulsation runmng up and down with every 
cardiac impulse, so that at the first glance at the patient you 
notice the stnkmg pulsation This is an easily visible pulsation, 
but it IS not a very marked pulsation 

I may say that while hstenmg to the heart I happened to catch 
one of those irregulanties such as happened before when I was 
feehng the pulse, and durmg that mterval nothmg was heard at 
all I mean there was no beat, no first sound, no second sound, 
no miumur There was no mterruption m the character of the 
beats or the character of the murmurs just before or after that 
beat was missed 

Student I find nothmg abnormal m the neck unless it is 
that sometimes the beat seems to be followed by two sorts of 
waves 

Dr Christian Yes, sometimes you see a double wave, a 
more prominent one and then a less promment one Is that 
abnormal or normal? 

Student I should think that was normal 
Dr Christian Yes, that is normal As I have said before, 
there are three waves ordmanly m the venous pulse as traced by 
graphic methods, but you do not, as a rule, see more than two 
To see two waves, one a httle larger and one smaller, is a normal 
thmg, and you are perfectly nght m saymg that is a normal 
looking venous pulse m this patient If you happened to look 
when those beats dropped out you would see somethmg different 
That happens only occasionally, and ordinarily as you watch 
that it IS a perfectly normal jugular pulse m the neck It is quite 
easily seen, but that does not constitute any great abnormality 
That is essentially all that is to be made out on physical exanuna 
tion of the patient Everythmg else is normal 

Now we will take up the analysis of that irregulanty and see 
what we find Here is a tracmg (Fig 83) taken when the patient 




to the contraction of the auride. The larger unmarked wa\T» represent the wi\-e 
of the earlj Qctivit> of the \-entricular contraction. Note the Irvcreascd inter^•al 
between the contraction of the auricle (P) and the beglrmlng of the acthit) of the 
'■entriclc 


was quietly Ijang in bed Sec if > ou find an> irrcgulantj in that? 
These \cr> fine lines represent the \entncular contractions It 
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happens that the electrocardiogram was taken with a ver}' fiiK 
string and the Ime of the ordinary wave of the ventricular com- 
plcx IS not very marked The stnng moves up and dorni len 
quickly, making a verj' fine line As far as that goes, the ventndt 
IS beating perfectly regularly m this lead That is the “T” iva« 
completing the ventncular complev and those are the “P” warn 
\^Tiat would you say about the “P” waves in relation to tbs 
ventncular complex? 

Student They are more removed than normal from the 
ventncular beat 

Dr Christian Yes, the}' are more removed The time 
between “P” waves and “R” waves, m other words, conduction 
time, is cight-tw'enty-fifths to nme-tw'enty-fifths of a second 
The normal conduction time is one-fifth of a second or a little less. 
We are dcahng w ith a patient w'hose heart is regular, but who has 
delayed conduction time, and that delay is practically twice the 
normal It takes twice as long for the impulse to go from the 
auncle to the vcntncle in this particular patient as is normal, and 
over long penods of time tliat happens, and nothmg else You 
remember he says that follow mg exercise he has w'hat he desenbed 
as these “dashes,” coming on suddenly, then disappeanng, and he 
has tlie fechng as if his heart stopped m that penod, so we gaw 
him a little moderate exerase, havmg him stand up and he down, 
and m an electrocardiogram taken immediately after that exer 
CISC you notice m the first place a regular rate over most of it 
with delayed conduction tunc, and at one pomt the penod be- 
tween the ventricular complexes becomes practically twice as 
long as the regular rate When that happens there are two ‘T 
waves and between those two “P” waves there is no ventncular 
complex, in other words, stnctly speakmg a dropped beat or a 
blocked beat brought on by exerase — delayed conduction without 
exercise, with exercise some blocked beats We have repeated 
that on other occasions On the 13th of October before exercise 
there was occasionally a dropped beat, and after exerase rather 
more frequently these dropped beats ,, 

Question by Student How can you tell that that is a T 
wave and not a “T” wave? 
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Dr. Christian From its relation to the “R” wave, the rela- 
tion m different leads always being the same. When ilr 

passes those others around you will see that the “T” waves are uH 
mverted m the next curve and unlike the “P” waves If you 
look closely m the other lead you will see that the “P” wave is 
not exactly like the “T” wave The "P" waves are the same as 
repeated and the “T” waves are the same, but they are different 
from each other 

That IS the other picture of heart-block. I showed you before 
(P B B H., Med 734S) the pabent with heart block where 
there is complete dissodabon, the auricles and the ventncles 
beatmg independently m a pabent with marked artenosderosis 
and a large heart, and, as subsequently added, a double posibve 
Wassennann reacbon, and his symptom was frequent dlzzmess, 
no loss of consaousness. Here is a pabent who has once lost 
consciousness and immediately foDowmg exercise has a delayed 
conduebon changed mto a partial heart block and has sensations 
at that time dependmg upon how many beats drop out or how slow 
his heart rate becomes Probably the time he lost consaousness 
his rate slowed down to one-half of the normal or possibly less. 
Recently his heart has been gomg at about a normal rate with an 
occasional dropped beat That, so far ns he has had attacks of 
loss of consaousness, etc., is a case of Stokes-Adams disease. 
It is not a well marked case such as we may possibly see later on. 
That condibon was recognired m the ward before electrocardio- 
grams were taken on the basis of the man’s desenpbon of his 
attacks and fcelmg these occasional beats that snnplj disap- 
peared — dropped out. We were not at all surprised when we got 
an elccbocardiogram to find the man had a disturbance m condue- 
bon time. In fact, notes were made m the history before any 
elecbocardiograms were taken that it was probably a mce of 
heart block with Stokes-Adams disease. I am emphasimg 
that sunply to bnng out the point that it is possible m these 
arhythmias to form a prctt> good idea of what is gomg on m 
many of the cases, and by that I mean the mechanism of the 
irregulant} , without havmg elaborate means, athcr polj-graphic 
or electrocardiographic, of recordmg the irregulant} The 
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Wassetmaim reaction is negative in tins patient Syphilis is not 
an ctiologic factor There is not a very marked ch^ge in the 
blood-vessels Possibly there is a httle artenosderosis He is a 
pamter, but so far as we know lead has never produced any senous 
damage m him He has never had lead-cohc, never had a dropped 
wnst, or any of the other symptoms of lead-poisomng His heart 
IS enlarged and the sounds mdicate a myocarditis As far as vre 
can go he IS a patient with a myocardial disturbance In \'anous 
places m the heart there is some sort of lesion, and among other 
places there is a lesion that mterferes with his conduction time 
and slows it to one double the normal length, and very often, 
particularly after exercise, the ventncular beats drop out al 
together 

Question by a Student Are you more apt to have Stokes 
Adams syndrome with partial block than with complete? 

Dr Christian It does not follow any defimte rule The 
syndrome comes when the heart occasionally slows down enough 
to give poor circulation to the bram If you get anemia jou get 
loss of consaousness or irritation, and if imtation, you get con 
vulsive seizures, and that is all you can say That might come 
m complete block or it might come m partial block Probably 
more often it occurs with complete dissoaation than with partial 
block Stokes-Adams syndrome is much more infrequent than 
heart-block, r e , we see many cases of heart-block of vanous 
types which do not have the Stokes-Adams syndrome 

Noveinher 6, 1917 

Dr Christian The patient (P B B H , Med No 7374), 
who had pretty defimte Stokes-Adams syndrome of a mild char 
acter with delayed conduction tune and mcreased block brought 
on by exerase, we put on thyroid extract foUowmg a suggestion 
which came from Dr Blackford of the Mayo Clrmc,^ that as 
thyroid had an influence m mcreasmg the heart rate, it might 
have an effect on the patient’s block As a result of thyroid 
medicataon m our patient the aunculax and ventncular rate m 
creased and conduction time decreased He left the hospital 
> Blackford, J M , and Willius, F A., Amer Jour, Med Sa , 1917, cliv, 5SS 
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some ten days ago, and before he left tve were no longer able to 
produce any of those periods of heart block. You remember we 
brought on defimte block when he first came m by baiung him 
exercise a httle bit Just before he left we ran him up and down 
stairs trymg to produce a block, but could get none (Fig 84 
electrocardiogram of October 23d after exercise) He could go 
up and down stairs perfectly well, and do such things that he had 
been unable to do smce these attacks de\ eloped He went out 
to contmue takin g the thyroid until he got some signs of thyroid 
mtoxication What will be the permanent result on that pabcnt 
I have no idea but as far as seen from our observation thxioid 
mcreased his heart-rate and m domg that had not sunplj an 
effect on the auncle and ventnde, but there was an mcrcascd 
rate of conduction, so that the slowed conduction time, whereas it 
had not come to normal when he left, had been reduced to almost 
a normal conduchon As I remember it, it was almost tw o- fifths 
of a second when he came m and it was somewhat over one fifth 
of a second when he left The symptoms of block disappcarLd 
with that change m his conduction tune after usmg thyroid cx 
tract 

Suhsequeni Note — After leaving the hospital the patient took 
thyroid extract for one week, then discontmued it After a few 
days his symptoms returned and mcreased m set ent> He came 
back to the hospital and was found to hat c complete heart block 
Thyroid extract was begun agam The first few days in the 
hospital the patient was very uncomfortable, had periods of un 
consaousness, and a slowed heart rate At times there would be 
mtervals as long as fifteen seconds between tentncular beats. 
Gradually the block decreased, and on December 8th electro- 
cardiograms showed no blocked beats, his pulse was regular, but 
the conduction tune was delaj ed as it was on his first admission 

digitalis heart-block m abricdlar fibrillation 

Dr Christian (to a student) I wish you would come down 
and feel this patient’s pulse (P B B H , Jlcd No 7313) 

This jiatient is thirtj six years of age. Her family history is 
n^tiio She was bom in Russia and has liiod m Boston for 




Fig 84 . — ^Electrocardiogram of patient No 7374 taken five days after the 
clectroairdiogram shown m Fig 83 F-R interval has shortened and is now ajS 
second following thyroid extract, o 13 gram three tunes a day 


week ago She had an attack of rheumatic fever six years ago She 
was ill in bed at that time for three weeks There is no history 
of any of the other acute infectious diseases For the last six 
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Student To me they seemed to come after the pause. 
There ■would be a strong beat, then a pause, then a strong beat, 
and then the next two or three beats would be weak 
Dr Christian Did you feel any other weak beats? 
Student Just then I felt a rather accelerated beat 
Dr Christian The heart is beatmg along with pulse- 
waves of about the same character, and then very shortly 
after one of those normal pulse-waves you can every now and 
then feel a very famt pulsation It is just detectable to the 
palpatmg finger Then it may go along for qmte awhile, as 
you descnbed it, quite regularly, all the beats of the same size 
and about evenly spaced It has been some tune now smce I 
felt one of those httle beats As I feel it now it is beatmg qmte 
regularly and beatmg at a distmctly slow rate I felt then just 
a httle beat You felt a succession of small beats Smce I 
have been foUowmg it I have not felt that. I do not doubt 
that at times that is present, but it happens only very occa- 
sionally At times you get a much weaker beat, and then a 
little bit more of a pause, and that is repeated several tunes, 
and then you get penods m which you get just a succession of 
rather normal beats, apparently qmte regular and at a slow 
rate Then there are penods when, as you descnbed it, I did 
not feel it, there is qmte defimte irregulanty and a succession 
of qmcker beats, irregularly spaced, some smaller and some 
larger, but, m general, weaker than those recorded before That 
is probably what is gomg on It is a heart that vanes qmte a 
good deal m its succession Sometmaes such an irregular beat 
as that commg on shortly after a normally spaced beat is an 
ectopic beat, it is an extrasystole ongmatmg from some pomt 
or other m the heart Its strength vanes ■with time relations 
If it comes qmckly after a strong beat it cbmes at a pomt when 
two thmgs axe happenmg m the heart First the heart is fiJhng 
up and necessarily contams very httle blood, and consequently 
if it comes when contraction has taken place recently it can 
make only a small pulse-wave because the systohc output is 
very smaU Or if it comes close to the regular beat it strikes 
m the fag end of the refractory phase, and whereas the heart 
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muscle responds to the stnnulatioii, it does not respond with a 
very forcible contraction Those two thing ?; together give a 
small pulse-wave. 



Fig 85.^ — Chart of patient Iso. 7313. DiagMsis Auricular fibriHatlon with 
tcart block produced by digitalk, Jsolc the decrease In prabe-nlc and the dhxrceis 
following digitalft. 

Dr. Christian (to student) Won*t you listen to the heart 
to sec if there arc any murmurs? 

The point of mterest m this patient's chart (Hg 85) is that 
when she came in her pulse i\*as running at a rale of 90, and 
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then dropped on the third day to 60 or less, and it has been below 
60 ever since she has been in It has been counted down as low 
as 45 and 40 m the last few days, so that she has had a slow 
pulse since she has been in the hospital I will read the descnp- 
tion of her pulse when she came m “The pulse-rate was 90 per 
minute, pulses equal, very irregular in force and rhythm Ves- 
sel wall not palpable ” You see there was no dominant rhythm 
It was absolutely irregular and on the basis of that absolute irreg 
ulanty the patient was diagnosed as havmg auricular fibrillation— 
I mean by the pulse observation 

What do you make out m the way of murmurs? 

Student The first sound seems to be rather distant The 
second sound has a rolhng character to it as if it were reduph 
cated 

Dr Christian You have really put the cart before the 
horse You have mixed up those two sounds The first sound 
has the rolhng or rumbling quahty The second sound is short 
The rumble is with the first sound Did you listen at the base? 
Were there any murmurs there? ^ 

Student In the aortic area I heard a systohc murmur 
Dr Christian Did you feel anythmg? 

Student I felt a thnil 

Dr Christian Yes, those are the mam pomts I do not 
want to go mto the discussion of valve lesions Here is a patient 
with a perfectly defimte abnormahty of her heart sounds with 
a thnil and murmurs It happens she has a systohc thnil thal 
15 pretty mtense over the base of the heart accompamed by a 
harsh systohc murmur She has also m the same region a pro- 
longed diastohc murmur In the apex region she has jUst a 
shght thnU, presystohc m time, has a rumbhng first sound, and 
a blowing systohc murmur She has, as far as her valves go, 
the signs of aortic stenosis as the most staking thmg, with the 
stenosis is aortic regurgitation There are signs at the apex 
that are suggestive, but are not exactly diagnostic, of a mitral 
stenosis She also has a regurgitation through the mitral valves 
or mitral insuffiaency I say “suggestive” and not “diagnostic’ 
because of the possibihty of it bemg the Austm-Fhnt type of 
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murmur, ivhich we find, accordmg to the text books associated 
tvith aortic msuffiaency , accordmg to our own idea here a t do 
not take much stock in Austin Fhnt murmurs When the mur 
mur IS qmte defimte we call it mitral stenosis, and in; hau 
prettj good reason to thmk that under those orcumstances ai 
are quite correct, because when we get a chance to new the 
heart we find stenosis present m proportion to our hnding thr 
signs o{ it We very rarely make a diagnosis ol an kustin Hint 
murmur 

She has an enlarged heart mth vain; lesions WTnn she 
came in she had this absolutely irregular pulse whirh i\i n 
garded as due to auricular fibrillation When she fir>t i ime m 
we ga\e her a bnef penod of digitalis and her pulsi be imc 
quite regular There was no longer an) ninalion m tht time 
between succeeding beats They were all of the same > bar 
acter as far as the strength of the pulse-wans were concirncft 
^^^lcn we studied them with the electrocardiograph (Fig 8f>i 
we found that the vcntncles nerc beating perfccllj rcgularli 
and that the auricles were not bcaPng at all except m hbnlla 
tion All that could be seen m that electrocardiogram would 
be a s'cntncular complex then a slxmg that did not do an\ 
thmg except hate a lot of fine mo\-cmcnts m it, hltle fibnllaiy 
tmtchings until the xcntncular complex was repealed That 
15 a different kmd of heart block This patient is at this time 
in complete heart block Complete heart block has been pro- 
duced therapeutically m all probabihli , that is b) ginng 
digitalis we hasx decreased the imtabilit) of the conduction 
s)-stem so that it no longer conducts the x-anous Uyics of im 
pulses sent out from a fibnllating aundc Tlic lunclcs con 
tmued fibnllating just as the) were before, the xentncles were 
beating at a more c\cn rhxlhm and that was a rhxlhm most 
of the tunc between 50 and 00 pcrfectU regular and the patient 
wm avry comfortable After a time the block did not persist 
and m the last da) or two we haxc had wliat ivas described 
here — occasionalh an cxtras)'stolc and occasional!) penods 
in which the heart was absolutcl) irregular as descnTicd that 
IS, a succession of quicker beats, xauyang m intcnsit) and \air)- 
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mg m the space between each successive beat, m other words, 
a heart partially out of block I have one electrocardiogram 



Fig 86 — ^Electrocardiogram of patient No 7313 Diagnosis Right ventnc 
ular hypertrophy, auncular fibnllaUon, complete heart block R and 5 indicate 
the wave of the beginning of ventricular acUvity, T wave marks its end Note tM 
absence of P waves and the regularity on rate in the occurrence of the R and S waves. 


(Fig 87) here that just happened to catch an ectopic beat and 
that IS in the middle one of these three tracings You wnt 
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nobce a tegular slow rate except at one point when it was inter- 
fered with b> the ectopic beat. That is a different kind of 
ventncular complex coming closely after the regular one and 



Fifi 87 — Eleclrocnrdioffrain of same pallcnl aa shown in Fig. 86 T\otc ibc 
rcgularitj In the recurrence of the iC and S wa\’es, the absence of P wa\'cs, and at 
\ an ectopic contraction of \*entriailar origin. Isolcin this the diHerencc In form 
from the preceding R and T complexes, 

of an abnormal form and conscquentl> an cctopic beat Wc 
recognize that as an cctopic beat because of this abnormality 

VOU 1-54 
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m form You see it is m a different direction from these other 
regular ones It is longer than the other regular ones and has 
an exaggerated “T” wave It comes shortly after the regular 
“R” wave, but does not particularly disturb the rhythm Here 
IS a condition of transitory complete heart-block m a patient 
with auncular fibnllation, and it is produced, as I say, prob- 
ably by digitahs It did not exist when the patient came in 
We gave the patient a short course of digitahs Her heart went 
mto complete block and remamed regular for five or six days, 
and then the irregulanty that she formerly had began agam 
to make its appearance We see that very often, we produce 
the block therapeutically 

I want to contrast the three cases of heart-block (Clinics 
of October 8th and 16th) from this pomt of view The first 
patient (P B B H , Med No 7345) had complete dissoaation 
and had the symptoms of dizzmess, the lesion probably was of 
syphihtic ongm, as he certainly had syphihs The second patient 
(P B B H , Med No 7374) had a regular heart-rate most of 
the time with delayed conduction time, and occasionally as the 
result of exercise or a stram his heart w'ent mto partial block, 
and when it went mto partial bock he had what he descnbed as 
a flash of darkness, and on one occasion, presumably when it r^ 
mamed m block for a longer time, he lost consaousness He be- 
came unconsaous, but did not have any convulsions In so 
far as loss of consciousness m this definite attack goes he has 
Stokes-Adams syndrome m assoaation with heart-block After 
a tune he developed complete block, and later this chsappeared 
and he returned to a regular rhythm with delayed conduction 
time Both of those patients are uncomfortable m relation to the 
block, the kmd of the block, the amount of the block, etc. The 
other patient (P B B H , Med No 7313) with auncular 
fibrillation is comfortable when her heart is m block and un 
comfortable when her heart is out of block The thud case of 
block was produced therapeutically, the result of produang 
the block is gettmg her heart gomg regularly at a rather slow 
rate and with a ventncular contraction with each beat a func 
tionmg beat m the sense of a good systohc output When she 
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has that her arculation is better and she is more comfortable. 
When she passes out of block this fibrillary twitchmg m the 
auricle begins to effect the rhythm of the ventncle and changes 
the rhythm from a regular slow rhythm to an irregular rhythm, 
and as the block disappears to a faster rhythm fVith that 
irregular rhythm some of the beats are of too httle force to 
make much of a systohc output, many of the beats come out 
of time when there is not very much blood m the ventncles, 
and consequently the systohc output is small That patient 
13 uncomfortable just m ratio as the block decreases The other 
patients you might say are uncomfortable just m ratio as the 
block goes the other way — the more block, the more uncom- 
fortable, m the fibrillating case the more block, the more com 
fortable. 

We see a good many cases m which vaiymg degrees of heart- 
block arc produced by digitalis in these fibrillabng hearts. 
That IS the way to treat the heart, and our treatment is success- 
ful m so far as we can produce and can mamtam a certam degree 
of block, not necessarily a complete block This hapjiens to 
be a case who is comfortable only when her heart is m complete 
block The etiology m this last case I think is rheumatism and 
tonsiIhUs causing a valve lesion m the heart, and gradually 
with the valve lesion there has developed a myocardial dis- 
turbance — myocardial insuflSaency — and that has gone on for 
a certam length of time, how long we do not know The patient 
had cardiac symptoms ten years ago In some pcnod m the 
last ten years her heart ceased to beat regularly and started 
to be irregular, m other nords, auncular fibrillation started 
with cxtrasystoles coimng m Just recently she has had a 
break m compensation and probably that was the tune nhcn 
her heart began to fibnllate It is m fibrillation now and prob- 
ably will stay m fibrillation, although she maj be made quite 
comfortable under doses of digitalis to mamtam the heart block 
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Dr, Christian (to students assigned to cases) I wish you 
would examine the heart as to size, murmurs, and rhythm, and 
the pulse as regards tension, volume, rhythm, and condition of 
the vessel wall 

CASH I 

Dr Christian (to student) What did you make out (P 
B B H,JIed No 7377)? 

Student The heart is enlarged The apex is m the fifth 
space, well outside the nipple hne A diffuse apex beat is seen 
there 

Dr Christian The heart shows enlargement to percus 
sion out to that point. The right border is 2i cm to the right 
of the imdstcmal line 

Student When I first eiammed the heart the rate was 
very slow — about 32 — but subsequently it mcreased, and is 
now 64 at the apex, but occasionally one beat does not come 
to the wnst. The heart Is irr^lar both m rhythm and m 
strength The stronger beat is followed very quickly b) a 
weaker beat which may or may not be felt at the radial There 
is a marked systohe murmur best heard at the apex, but heard 
m the axilla and heard slightly at the aortic and very shghtly 
at the puhnomc areas The sounds at the pulmonic area arc 
less mtense than at the aortic 

Dr Christian What did you take to be the apex beat? 
(Indication by student) Feel a httlc further out and see if 
you do not get any You can get a distmct impulse out further 
than yuu ha\c described it — out to where my fingers are, that 
is the apex beat is outside the nipple hnc You have got to 
be \crj careful m some of these cardiac conditions not to over- 
look the real position of the apex beat Occasionally there will 
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be apparently a perfectly distinct apex-beat m the nonml 
position, and you take that for the apex-beat and go no further 
Then if you go ahead and look out m the axilla you find anotte 
beat out there In other words, a point of vigorous impulse ism 
about the normal region of the apex-beat, but the ventnds 
goes further out, and you necessarily feel an impulse out there 
You can feel out in the axillary Ime a distinct apex-beat 'Ihe 
heart is larger than you desenbed it. 

Student' I could not percuss the cardiac area satisfac 
tonly 

Dr Christian Sometimes these hearts do not cause any 
dulness at all if the patient has a good deal of emphysema It 
is not always easy to make out definitely the border by per 
cussion, particularly if you percuss rather hard That is a 
mistake that is sometimes made by men with longer expenenct 
than yourself They say the heart is of normal size on the hast 
of findmg a perfectly good impulse, normally localized, and do 
not look further out This patient has a large heart, but not 
a very much enlarged heart, however What would you say 
about the irregulanty? 

Student The beats seem to be grouped There is a strong 
beat which will then be followed by a weak one The souni 
are weak 

Dr. Christian Are those groups of two or three or any 
fixed number? 

Student Either two or three 

Dr Christian Yes, there is a distmct tendency to grouk 
mg, there bemg one, two, or three quick beats and then long 
pauses There is audible a systohe murmur of moderate inten- 
sity It IS heard pretty generally over the precordium, but 
loudest at the apex Now look and see how much of an nnpul^ 
you can see I think you can see distinctly an impulse at about 
that pomt How about his penpheral vessels? 

Student I do not think they feel parbcuiarly sclerosed/ 

they feel soft , 

Dr Christian Yes, those are vessels of about nor® 
consistency The radial is soft When you roU it 
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yonr finger you can feel it, but it is not particularly thickened 
The brachial indicates a httle mote thickening, but it is not a 
very abnormal vessel. There is a very moderate degree of 
sclerosis. 

CASE n 

Db. Christian We will now take up the next patient (P 
B B H,Med No 7311) What did you make out? 

Student This man’s pulse is about S3 His radial artery 
shows signs of sclerosis — I felt hard masses m iL The tension 
seems to be rather high. The pulse is of fairly good volume 

Dr. Christian There is distmctly an irregular, so-called 
beaded type of artery In running your finger up and down 
you find that it is not very large, but your finger runs over 
definite irregularities in the vessel where the vessel is thickened, 
and there are places of about normal consistency They ate 
not very large vessels What about his heart? 

Student I find dulness in the nipple line and 3 cm to the 
right of the midstemal hne The apex impulse is of fair mten 
sity about m tlje nipple lino, but you can feel it out well into 
the axQia. 

Dr Christian How far? 

Student Out to the anterior axillary hne 

Dr Christian The impulse is a httle low It fs not nor 
mally placed but it is only a httle outside of the n^ple line. 
What did you hear? 

Student I did not hear any murmurs. The first sound 
was rather sharp 

Dr Christian The first patient has almost normal per- 
ipheral arteries for his age The second patient has distmcU} 
thickened artenes of the beaded tjpe 

CASE m 

Dr. Christian (to student) Tell us what you found (P B 
B H , hied No 7349) 

Student WTicn I first examined the pulse the rate was 
about 46, regular and cntui, but not strong When I eiammcd 
it about &VC mmutes later it was beating at about 78 at about 
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the same strength and regularly The heart sounds are distant 
and not very clear I did not hear any murmurs apd the heart 
did not appear to be enlarged, though it was difficult to maie 
out the apex-beat. The apex-beat is apparently about in tk 
nipple hne The artenes are a tnfle sclerosed, not marhedly so. 
The carotid impulse is not marked 

Dr Christian Here agam the apex-beat is a httle hi 
further out than described It is about a fingerbreadth, a 
possibly a httle bit more, outside the nipple hne As you 
along with your fingers you feel at about that point pracbcafly 
no impulse, and then inside that quite a defimte impulse In 
these cases with hearts that are enlarged or dilated the point 
to take as the apex-beat is the outermost pomt at which )’«i 
get a distmct palpable pulsation — ^not the point at which yoo 
get the maximum, because, as I have just said m talking about 
the other man, sometimes you get the defimte impulse 3 or 4 
mches mside the left border of the heart On the other hand, it 
is not the pomt furthest out at which you can feel some impulse) 
because when the enlarged heart pulsates it lifts tjie chest wall and 
that lift can be palpated sometimes, particularly with a heartbeat 
mg forably, far beyond what you would say was the left borderd 
the heart as made out by percussion or fluoroscopic exammabon, 
so there is a certam personal equation — not the furthest pomt at 
which you can feel any impulse, not the pomt at which you can 
feel the maximum impulse, but the outer border of a definite 
impulse I take it that all three of the gentlemen have tended 
to imderestimate the position of the apex-beat in these cases. 

Student The artery is a httle thickened 

Dr Christian It is a httle diffusely thickened The arter} 
in this patient is different from that m the other two lu 
first place it is not irregular, m the second place it is a small 
artenal vessel and as you roll it under your finger there is very 
defimte thickenmg As you hsten over the heart there is ® 
systolic murmur of very shght mtensity and the pulse became^ 
every now and then regular, and at other tunes it is irregular 
Most of the time when I was hstemng there it was quite regular 
The irregulanty when it occurs consists m a weaker beat com 
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mg at a shorter mterval after the beat of ordinary strength. 
Did you get any penod when you were feehng or list enin g when 
there was definite irregularity? 

Stdhent I think the rate was 46 when I first counted it, 
and then 78 I did not get any transition between the periods. 

Dr. Christian Keep feehng the pulse and you may catch 
an irregulanty Most of the tune it fa regular 

CASE IV 

Dr. Christian (to student) What did you make out m the 
patient’s pulse (P B B H , Med No 7394 )? 

Student The pulse was irregular at about 85 to 90 per 
mmute The irregulanty consisted m dropped beats. These 
occurred most frequently once m five, with once m thirty five 
as the least frequent The pulse m general is not very full in 
volume nor very strong m m tensity The artenes seemed 
normal 

Dr Christian The artenes are essentially normal ones. 
They are of normal size, normal volume, and normal tension, 
and do not roll under your finger any more than you would 
expect to feel the radial artery 

Student Very occasionally one of the beats seemed to be 
longer than those either precedmg or foUowmg it. 

Dr Christian Where did you locate the left border and 
the apex? 

Student I located the left border 14 cm from the mid- 
stcmal hne The apex beat is rather difluse. It takes m an 
area way down here, and when he happens to be sittmg just 
nght you can see it down as far as the epigastnum It fa most 
marked 10 cm from the imdstcrnal line and a httle inside the 
nipple Imc, but the cardiac impulse can be felt very distmctly 
about 14 cm 

Dr. Christian Vhat did you hear? 

Student The sounds arc not lory audible, particularly 
those at the base. At the apex jou get a I’eiy distmet systolic 
murmur taking up the whole of sj’stolc This is transrmtted 
to the axilla and really to the posterior border of the axilla, but 
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it becomes very famt by the time you trace it that far At tk 
apex the second soimd is distmctly louder than the first Tk 
sounds over the aortic area are quite mdistinct Here, I think, 
there is a httle systohc murmur, probably the same that b 
heard over the apex area, and the aortic second sound was not 
vcrj' easily heard Over the pulmomc area the pulmomc second 
was distmctly louder than the aortic second The patent 
breathes pretty largely with the left lung, I should judge, and 
the noise of respiration tends to obscure the sounds at the base, 
Dr Christian Which sound chd you say was the loudet 
at the apex? 

Student The second sound was louder than the first, par 
ticularly hstemng over this area Neither sound was very loui 
Dr Christian You see the fiirst sound is very largely ob- 
scured by the murmur You can hardly hear the first sound 
It is almost replaced by the systohc murmur You did hear 
quite distmctly the second sound The second sound is of 
normal quality and the first sound is very largely lost Nathff 
one of the soimds are loud, however, either at the apex or at 
the base 

Student The last sound before the skipped beat is loudu 
than the others I do not know whether that is the mterpro- 
tation that I give it or whether it is really so 

Dr Christian Very often the sounds when a beat drops 
out are of different mtensity While I was listening none 
dropped out, so I cannot say whether there was any change m 
sounds or not 


There 


CASE V 

Dr Christian (to student) Tell us what you make out m 
this patient (P B B H , Med No 7282) 

Student TTis pulse is regular — 68 to the minute 
seems to be considerable tension and the artery is tortuous 
and fibrous, but does not feel calcified 

Dr Christian It is distmctly thickened, is tortuous, “ 
IS pretty smooth Then m regard to his apex? 

Student You can feel the impulse and see it way out m 
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the axilla. It 13 about 14 an , I should thmk, from the midhne — 
you have to chase it around the comer 

Dr Christian Yes, the impulse goes around the comer — 
his chest goes out and then almost turns at right angles You 
can feel a big impulse out in the axilla Where you locate the 
apex beat by percussion depends on at what angle you percuss 
and how you percuss Here is a rounded chest wall, and the 
heart is m pretty close contact with the chest wall until you get 
far back. If you percuss at right angles to the chest wall m 
the axilla you percuss out the posterior border of the heart. If 
you percuss in an anteropostenor direction you percuss out the 
left border of the heart more accurate!), but practically the 
heart goes as far to the left as the chest wall goes In other 
words, with that shaped chest and a heart that large, percus 
son gives you a pretty imperfect idea of mcrease or decrease 
in the size of the heart, and I guess if six or eight of us located 
that left border we would all locate it differentl) The essen 
bal point 13 that it is a much enlarged heart, so much so that 
the left border is out m the axillary region That is just the 
kind of a heart that you cannot measure the size of It may 
get larger and not change much m position Ahead) it has 
gone out to the left m the lateral position as far as it can go 
If it gets larger it will occupy more and more of the pulmo- 
nary space It will spread more to the back and then more to 
the nght 

Dr Christian (to student) What did )'ou hear? 

Student The second sound is heard loudest at the apex. 
There arc no murmurs Twice I detected, or thought I did, an 
irrcgulanty A’ is about like I” at the base 

Dr Christian Here we arc dealmg with a heart much 
enlarged a patient with pcnpheral arteriosclerosis as evidenced 
by tortuosity and uniform thickening of the vessels Notmth 
standing the large size of the heart there is almost no murmur 
audible anywhere There is a little bit of a s)’slohc blow at the 
apicx. It IS essential]) a heart without murmurs, there being 
just this slight blowing systohe murmur 
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CASE VI 

Dr Christian (to student) Tell us what you made ott 
in your patient (P B B H,Med No 7358) 

Student The pulse is beating at the rate of about 90 and 
has not a very great volume The artenal wall is moderately 
hardened 

Dr Christian Is it smooth, or uniform, or irregular? 

Student It is smooth 

Dr Christian Yes, here is another case in which the vessi 
IS thickened — the radial artery — but it is uniformly thickened 
It IS not particularly tortuous, not as much changed as the pie- 
ccdmg man's How about the size of his heart? 

Student The heart is considerably enlarged On inspcc 
tion the impulse is seen in the fifth or sixth mterspace possibly 
On palpation I think I fdt it most prommently m the fifth in- 
terspace It can also be felt in the sixth On percussion tie 
heart is about an mch or so outside the mpple line. 

Dr Christian Here agam it is somewhat as in the pre- 
ceding patient, the apex-beat has gone well out toirard the 
axilla, not as far as m the precedmg case, but well out The 
impulse is very diffuse, so it is a httle hard to say just what yon 
would call the outer border of the apex-beat, but it is well of 
and certamly out as far as the antenor axillary hne Wh 
else did you make out on percussion and auscultation? 

Student The heart is shghtly enlarged to the nght als 
The cardiohepatic angle is acute On auscultation there is 
presystolic murmur and a reduphcated second sound foUovre 
by a short diastohc murmur 

Dr Christian Yes, that is present and there is a htu 
thrill with the presystohc murmur The heart is enlar^ 
and there are some signs of sclerosis and some signs of 
lesions 

CASE vn 

Dr Christian (to student) What did you make out m yon> 
patient (P B B H,Med No 7407)? 

Student The pulse is between 60 and 70, irregular at 
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and regular at other tunes The irregulanty seems to bring in 
more weaker beats The tension is not a ery high. 

Dr. Christian Is the wall thickened? 

Stddent The wall, I should say, is a httle thicker than 
normal, but not markedly thickened 

Dr, Christian Did you feel the brachial? 

Stddent No > 

Dr. Christian Well, you will no^ce that the brachial is 
considerably thickened Where you usually feel the pulse m 
this particular patient the vessel is not particularly thickened, 
but if you run your finger up the vessel to the midarm you find 
the brachial becomes very distmctly thickened and a httle tor 
tuous. The brachial is verj considerably thickened there. That 
happens sometimes when you feel the pulse just at the wnst, 
whereas the vessel may be markedl> thickened higher up It is 
always important m feehng vessels to run your fingers up along 
the vessel, feehng both m the forearm and m the upper arm 
You will sometimes miss evidence of considerable sclerosis if you 
feel the pulse in the usual way Here there is nothmg particn 
larly abnormal about the vessel at the ordmary place of feehng 
the pulse Just a httle above there is distmct thickenmg and 
also a httle tortuosity What chd you moke out m his cardiac 
area? 

Stddent The impulse cximes m a large area m about the 
fifth or EDrth interspace, and goes out to the left about 13 or 
14 cm 

Dr. Christian You have a diffuse impulse occupying a 
considerable amount of space and commg pretty well out to- 
ward the antenor axillary hne What do jou hear? 

Student There is a loud blowing sj-stohe murmur heard 
at the apex, more or less replacing the first sound 

Dr Christian It is a loud blowing systohe murmur, rather 
high pitched, md you might say it was a httle musical Are 
there any other murmurs? 

Student No 

Dr Christian The systolic murmur is transmitted to 
the Rxilta and also up along the sternum 
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Dr Christian I brought over this group of patents it 
cause they all illustrate pretty much the same type of cank 
disturbance I simply brought these men— there are, I gus, 
nearly as many women on the women's ward lUustatngjsst 
the same thing — to give you an idea of the frequency of patob 
with a certain type of cardiac disease You see most of tto 
are adults approaching middle life Some are younger, some a? 
older They are not young people, and as given in their is- 
tones the majonty of them are people that have not had any 
history of acute rheumatism There is an indefimte histoij 
in one, a dcfimte history m another — still in most not a t}^rol 
articular rheumatic type of history They are all people ivho 
have worked pretty hard, and all people, with the possible a 
ception of one or two, that gave a pretty marked alcohoft 
history None of them had positive Wassermann reachons" 
they are all negative By no means have all of them arteno- 
sclerosis Some of them have for the average of their 
age pretty normal penpheral artenes, so that artenosclen® 
IS not a common findmg Their symptoms have vaned The) 
represent the various types of cardiac decompensation symp- 
toms that I have referred to They have different types d 
shortness of breath, some with pam, some with angmallfe 
pam One of the patients has a history of considerable weak 
ness, and that is said to be his most promment s3miptom He 
had shortness of breath, etc , but there was this story of weak 
ness In regard to the types of arhythmia, etc., we will speat 
at the next time While they are here I would like you to 
this opportumty to come down Do not bother to try to make 
out the size of the heart, but hsten to the sounds Go from one to 
the other, and note the different types of muscle sounds and ^ 
different types of murmurs With the exception of the man here, 

the patients have nothmg but varymg forms of systohc mumw^ 
This other patient has a presystohc murmur Feel the typ® 
pulse, the thickness of the artery, etc 

^ ’ oaoUTZ3,mi ^ 

Dr Christian This afternoon I am gomg to 
cases that I showed yesterday a httle bit more m detail 
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we had tune for then Fust I want to nm over the mam pomts 
m the hjstones and physical exanunations of those cases 

CASE I 

The first patient (P B B H , Med No 7377) was fifty 
years of age He did hard, laborious work and drank alcohol 
to excess. He had pneumonia when he was twentj-onc jcars 
of age He had no other acute infectious diseases Six xcars 
ago he had swelhng of the feet and shortness of breath That 
however, did not stop him from work He worked until a week 
before he came into the hospital Howeicr for three months 
he had been i cry weak and \ crj short of breath He had edema 
of the legs and pam m the abdomen The student who went o\er 
him found that he had some irregularity of his heart rate found 
his heart was enlarged, his impulse bcmg out to the left bc)ond 
the nipple hne, and that his radials were of about normal make 
up There were no definite signs of sclerosis MTicn the patient 
came mto the hospital he had a moderate increase m his blood 
pressure from the point of mcw of our hypertension casts ‘ 
and he had a heart which was percussed 14 5 cm to the left of 
the midstcmal hne and 5 cm to the nght That was on Oc 
tober 10th On October 13th he was 13 cm to the left and 5 
cm to the nght. His blood pressure on the ISth had fallen to 
W' ^\’hen he came m he had I think essentiall> what was 
made out on the e.cammation here as far as symptoms were 
concerned He had a loud sj’stolic murmur at the apex trans- 
mitted to the axilla and that is what we made out here in the 
clinic There was an audible sj’Stohc murmur of moderate 
mtcnsil) heard prelt) gcncrallj oxer the prccordium and loud 
cst at the ape.x In regard to his pulse the rhx thm was described 
ns being irregular, and tlicre was a tendenc> to grouping of the 
beats one two, or three commg dose together, then intervals, 
and another group of one, two, or three quicker beats — no 
dommaUng rhjthm 

Here is an electrocardiogram (Tig SS) taken jasterdav 

* Hie fisarr obov'e the Imc is the ssmolic blood-pressure, the one below Is the 
dlutoUc blood prcisurc. 
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afternoon after the patient left the chnic, and shows what was 
desenbed You will see as it is passed around that there arc 
three beats fairly closelj spaced together, then two with longer 
intervals, then shorter intervals, then longer intervals, and then 
two shorter ones They vary in different leads There is quite 
a long diastohc pause followed by a httle bit shorter one then 
two or three quicker beats, and at one point the rhj thm is inter 
rupted bj an eitrasystole In another lead there arc tw o extra 
systoles commg close together of one ongin, and then later on 
there are two or three eitrasystoles that start at some other 
pomt m the ventncle One of these starts in the nght ventricle 
and the other starts m the left ventncle There is no delimte 
muscle preponderance on one side or the other, but the patient 
has Cbnllation, an absolutely irregular pulse, and as 30U look 
along the curve there are no signs of defimte “P” waves 

CASE n 

Dr Christian The next patient (P B B H hied No 
7311) IS fifty nmc years of age He was engaged m hard work, 
drank alcohol to excess Eight months ago he had some sort 
of trouble m his feet, not made out to be defimtclj an attack 
of rheumatism, and was probablj a combmation of flat foot 
and some edema from his cardiac condition Apparcntlj he 
had no fever and it did not mvxilve other jomts It maj 
have been rheumatism, but probabl} was not. A jaxir ago he 
began to have shortness of breath on exertion and got dizzj 
when he stooped o\ er Nmc months before he came m ho had 
a definite attack of cardiac decompensation, swollen legs, dis- 
tended abdomen, was markedlj short of breath, and had noc 
tuiaial paroxj'sms of dj-spnea He got over that attack and 
was able to work for slx months Three months before he came 
m he began to get worse, his feet became swollen his shortness 
of breath increased and after about a month he had to cut 
down largcl> on the amount of work he did He began to have 
nocturnal d>spnca Two or three times wath the djspnca he 
had prettj severe pain The pain radiated down the left arm 
and mto the cpigastnum A small amount of concentrated 
vou 1-55 




Fig 89 — Electrocardiogram of Case n, patient No 7311 Diagnosis 
lar fibnllation, ventricular extrasystoles Note the irregulanty m the rate 0 
currcnce of R waves and at the points marked A the occurrence of ectopic beats 


No P waves occur 


small beaded type of artery He had a cardiac enlargement, the 
apex being somewhat outside the nipple line The gentleman 
who went over him thought he heard occasionally a suggestive 
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systolic murmur at the apex, but not a very staking murmur, 
that IS, the murmur played a very small part m the phj'sical 
esamuiabon When he came m he had a blood pressure of 
He had cardiac enlargement, the left border being 13^ cm to 
the left and the right border i cm , you see not as large a heart 
qmte as the other one, but not very different That was on 
the 29th of September On October 7th the blood pressure 
had fallen to VA cardiac manifestations were essentiallj the 
same. That patient’s pulse rate was distinctly irregular and 
on studymg it we find that, like the other patient there is ab- 
solute irregulanty with an occasional eitrasystole (Fig 89) 
No “P” waves were made out There was a considerable amount 
of vibration in the stang and only a very occasional e.’ctrasj’stole 
You will notice an occasional abnormal beat as the cune is 
sent around Agam, that is a case of auncular fibrillation 

CASE in 

He Chiustian- The third patient, the negro (P B B H 
Afcd 7349), IS thirty six years of age, a moderate user of alcohol, 
a heavy worker — ha\ing worked m a foundiy He had gnppe and 
rheumatism five years ago That was perfectl) tjpical acute ar 
ticular rheumatism affcctmg many jomts Four to fii c months 
before he came mto the hospital he noticed that he got tired 
\er} easily He got short of breath on very severe exertion. 
Two months before he came m fatigue was suffiaent to mterfere 
with his work, and he found that he could not keep up the pace 
with the rest of the gang At work he got very short of breath 
After stopping work he did not become very short of breath 
until about a week before he came to the hospital, and that w*a3 
accompanied, as he described it by' his bemg ‘ sick at his stom 
ach ” Five days before he came in he himself noticed his heart 
beating in an irregular fashion He had as we went over him, 
a sbght degree of thickcnmg of his arteries uniform m charac 
ter He had a moderate degree of diffuse artenosclcrosi.s. His 
heart was enlarged to a moderate c-vtent- WTicti he came in on 
October Sth he had a blood pressure of AV and on some days a 
systolic pressure of only 130 His heart measured 14 cm to 
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the left and 3 5 cm to the right The first sound was replace! 
by a blowing systolic murmur heard w'ell out into the axilla H. 




Eig 90 — Electrocardiogram of Case IH, patient No 7349 
ventncular hypertrophy, ventncnlar estrasystoles The naves of the 
complex are indicated by R and T, and the auricular impulse by P mid 

normal relation betneen the auncics and the ventricles, and at the ^ 

A occur ectopic beats of varying points of ongin which mterrupt the regular ) 

had a defimte gallop rhythm to his heart No other 
On the 11th his heart outime was 5 5 cm to the nght an 
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an to the left, and the same harsh systohc munnnr was heard 
His pulse was, for most of the tone, regular While we were 
gomg over him before the class once or twice a small beat was 
felt shortly after the normal beat. After the class came down 
and began to go over the patient his pulse became quite irregular 
and the irregularity consisted m the occurrence of a weaher 
beat at a shorter pomt than the normal relation after the r^ular 
beats The electrocardiogram (Fig 90) confirms that by show- 
ing an occasional extrasystole Otherwise the ryhthm is qmte 
normal and the complex is qmte normal as far as the “P,” “R,” 
and "T” waves are concerned That is, the auricle is not in 
fibrillation, it is beating r^idarly, and with the excepbon of 
the extrasystole the ventricles are m normal response to the 
stimulus commg down from the aundes. It shows the complex 
of left ventncuar hypertrophy This is left preponderance, 
and in the first lead the main ventncular complex is up and m 
the third lead it is down, which is charactensbc of left ventncular 
preponderance 

CASE IV 

Dr, Christian The fourth pabent (P B B H , lied No 
7394) IS forty two years of age He used alcohol m considerable 
amount, but not as much as the precedmg man He woHed 
rather hard, but did not do the labonous type of work that the 
other people did He was a frmt peddler and, I guess, pushed 
his cart, and that is not easy work He had bad no acute m- 
fecbons at all A year before be came mto the hospital he woke 
up suddenly one mght with a severe pam in his chest and that 
pain kept up for about two days. It responded to treatment, and 
he was all nght until eight weeks before his admission, when he 
again had pam m his chest and shortness of breath The pam 
qmckly disappeared, but the shortness of breath persisted, and 
he came mto the hospital on account of the shortness of breath, 
with the added symptom that if he stooped down or exerted 
himself m any way he had a sensabon of pressure m his chest — 
not actual pam He had an irregulanty consisbng of dropped 
beats, according to the student who went co’er him, not commg 
very frequentlj , once in five, sometimes ns infrequent as once 
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in thirty-five He had essentially normal artenes The heart 
was enlarged, the left border bemg 14 cm to the left He had a 
diffuse pulsation all over the precordium and down in the qii- 
gastnum, and a systohc murmur heard at the apex, transmitted 
well out to the axiUa, etc He had a blood-pressure of W 
when he came in, and that was on the 14th of October His 
heart was percussed 2 cm to the nght and 15 cm to the left 
He had a feoft systohc murmur heard over the apex, no other 
murmurs heard On October 15th cardiac measurements were 
4 5 cm to the nght and 14 5 to the left 

The electrocardiogram (Fig 91) from this patient shows first 
a normal relation as far as the aunclcs and ventncles are con- 
cerned, an occasional extrasystole, representing the dropped 
beat made out by the student that went over the case, and then 
all of the complexes are abnormal, not havmg the usual sharp 
sudden nse and fall For instance, m the first lead the “R” wavs 
shows a down-stroke and then an up-stroke followed by a down 
stroke with a httle notch m it In the second lead it goes up 
first, then comes down with a notch, and then goes up In the 
third lead there is very httle departure from the base hne There 
IS an up-stroke, then a down-stroke, then an up-stroke, and the 
Ime goes on straight In normal curves the typical type of “R 
wave IS first an up-stroke and then a down-stroke, with httle 
mterval between the strokes Here the “R” waves are all ab- 
normal m contour That represents a type of complex which 
mdicates pretty severe myocardial chsturbance It is the tjpe 
of change that has been discussed by Dr Oppenheimer and Dr 
j Rothschild m the Journal of the Amencan Medical Assoaation 
/ August 11, 1917, imder the title, “Electrocardiographic Changes 
Assoaated with Myocarchal Insuffiaency, with Espeaal Ref 
erence to Prognosis ” It is the type of chrome disturbance m 
the heart muscle that has a poor prognosis, and, on the whole, 
that patient as we saw him was the sickest of the group, and m 
his case there is less probabihty of much permanent improvement 
It IS not true, stnctly qieakmg, that he was the sickest looking 
man, because the next man was probably a httle 
the patient that I just referred to is m the hospital for the 
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FIr 91 — Flcctrocardlf^ram of Cftw H patfcnl \a /J04 Diagnosis Ab- 
normal form of \-enlncular cximplcxcs occlMoriiI \cntncular citnii>‘»tc 4 e*. K ^ 
and r indlcalc NTnlncular compicxci. /* Imllcalc* auricular aclmtj Note that 
there U a normal rcjpjiar relation between auricles and \-cnlncles. At \ occur 
ectojiic beats. The form of the R and V wa\T» b abnormal the line of the vrasT 
bcln^ thickened and Botched, and the fnlcr^nl between lu bcpmnlnp and end belnj; 
widened compared with x-entncular wav'd in the elcctrocardlogTaJTn fhown in 
nps, 8S-<jo 

time this being his second brenk in compensation and the nett 
man is m the hospital for the fifth limt, hating had about seten 
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breaks in compensation In other ivords, the other manb 
pretty bad condition non, but he responded verj' well tote 
ment a good many times, whereas this pabent will probai)! 
not be so satisfactory in that respect 

CASE V 

Dr Christian The next patient (P B B H , Jiled 
7282) IS sixty years of age He gives a history of a moderate is 
of alcohol Hoivci'er, lie worked m a distillery, and the chance 
are he used more alcohol than two W'hiskies a day, as gnenn 
tlie history He did hard labor He did not sit dowm and ivatd 
the still run He is a man w'ho did heaxy^ work in the disUlfen, 
so there is doubt about his story^ that he took one or two whiskfe 
a day He had typhoid m 1911, but no other antecedent dt- 
cases He came to tlie hospital in July, 1916, wnth a stoiy' tbit 
he began to get short of breath fifteen montlis before that tnne 
Thirteen months before his legs had swelled up Tw'eh e month 
before coming he developed nocturnal dy^spnea, and that ® 
creased so that tliree months before coming in he started to 
sleep sitting up in a chair Three or four months before he caiw 
in he had marked sw'elhng of the abdomen He has been ® 
three or four tunes since that He w as the man ivith tortuous, 
thickened artenes, but not beaded artenes He had quite roaihtd 
artenosclerosis He wms the fellow witli tlie very large heart, 
gomg way over mto his midaxilla The feeling was expressed 
that that heart pretty well filled up that side of the chest, and d 
was a httle hard to chstmctly^ measure its position PrachcaH)’ 
no murmur was made out, notwithstanding tins very large heart- 
Tliere was a questionable soft sy'^stolic murmur made out a 
times As w^e hstened m the cbnic w^e chd not hear any inurm®> 
at aU When he came into the hospital this time he had a sp 
tohe blood-pressure of 190, diastohc, 130 When he 
his heart was percussed 5 cm to the nght and 20 cm to J 
His blood-pressure, contrary to the others, has remained 
and, m fact, has nsen Here is one readmg of 
lanty, I thmk, was made out The pulse was regular 

Electrocardiograms (Fig 92) show a marked left ventn 
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ITf; 01 — Hcctrocnrdlofjrom of Case \ pallcnl No 7 S2 Pla^nosh Ixft 
vcntncahrhj'pcrtroph) There i» a normal rtlatron between Uic Indkat 

inn auncalar contraction and the R and S wav-o IndicaUnR the bcRinninp of 
\Tntricubr contraction TTie dir«lion of Uie hlgltot Tra\‘c* In Lead 1 and Lead 3 
indicate left \Totncular h\7x;rtroph} 

preponderance There arc \cr> Inll ”R’ \ra\'cs m this particular 
traang and a slight irregularitj from time to time due to ec 
topic auricular beats v-tis observed m other electrocardiograms 
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1 he ectopic beats we referred to in previous patients were to 
tncular in origin iMost of the time tlie rate is pretty legulji 

CASE vn 

Dr Christian The sixth patient I will skip over and tab 
up the seventh patient because the sixth patient had a wKt 
lesion, whereas the otlicrs did not The seventh man (P B B 
H , Med No 7407) W'as fifty-six years of age He had alway 
been a steady moderate user of alcohol He had one or te 
whiskies a day, apparently not more than that, but he kep' 
that up steadily He did hard, laborious ivork He had tj'piol 
polj'articular rheumatism when sixteen years of age, which la 
forty years ago Tw'elve years ago and three years ago respw 
tivelj he had the same thing He came to the hospital for tbt 
first time in June, 1916 Three months before that time hebegai 
to feel weak, and noticed that his heart pounded Two month 
before that he became short of breath Tw'O w'eeks before ^ 
came in his abdomen became sw'ollen, and three daj's before 
coming m his legs became swollen This is his second admissoa 
Just before he came in this second time he w as trjmg to do Iigh 
w ork Tw elve days before he came m he became verj’’ short of 
breath and had palpitation and pam m the abdomen He hi 
an irregular pulse, a moderate degree of thickenmg m his raM 
and a very considerable degree of thickenmg m his braclM 
artery He had a loud blowing s 3 ’^stohc murmur, at times aImo=t 
musical He was fibnllatmg Electrocardiograms (Fig 9/ 
taken m the afternoon show qmte marked uregulanty, 
long pauses, some short pauses — left ventncular hjpertrop^ 
and apparently no extrasystole That case, then, is one 
auricular fibrillation His heart was percussed 3 cm to 
nght and 16 cm to the left His blood-pressure was shgh f 
up, 

CASE VI 

Dr Christian The sixth patient (P B B H , Med ^ 
7358) was thirty-nine years of age He had no history of 
He did not do very labonous work, bemg a cap-maker 
IS no history of rheumatism and no history of any acute 
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tious diseases Three years before coming to the hospital he 
had swelling of his hands, feet, and abdomen, apparentlj an 



^ 9J- ricctrcxainHofrnjm of Cose \1I palicnl No, 7407 DtaiHont Left 
\-cntT^Iar hj-pertrophy auricular fibriHatJon. K S and T indicate \‘entricular 
°iilk ^ are abvnt In man> place* the hca^’> slraJcht line show* 

I iphl rapid cwallatlons indicalmp coarrer fibrillarv conlractiorti of the auncfc*. 

attack of \cr3 definite nephritis About a 3 car before he car 
m he had a similar attack Hw i^'mptom'* suggest that he h: 
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.1 mi\lure of edema of nephritic ongm and edema and shortji® 
of breath of cardiac origin As we looked lum over ve founi 
that Jie had a regular pulse, moderate thickening of the wall, 
and a verj' definite prcsystolic murmur indicatmg a initial 
stenosis He had a blood-pressure of His heart could not 
be ou timed on account of fluid in his chest obscuring the dulnes 
The apex was about 14 cm to the left He has nght-sided pre- 
ponderance as far as hypertrophy is concerned (Fig 91), otlifi 
i\nse a normal sequence, regular, no delayed conduebon time, 
and the auricles and ventncles beatmg m sequence, but a cer 
tain tendency tov ard wndemng out of his ventncular complexes. 
It ivas not marked as in the previous man (Case W), but ratter 
slower movements of tlic stnng than in the preceding caje, 
suggesting a disturbance m the heart muscle 

The point that I wanted to illustrate in these cases is M 
the varying cardiac sjouptoms — the different things beginning 
their symptom complexes — shortness of breath, nocturnal d)’sp- 
nea, fatigue, pain, edema, etc , as illustrated by these iTinott! 
cases They also are a group of cases m which, wuth the excep- 
tion of one man, there is no exndence of any organic valve lesion- 
That statement is made, though some of the pabents showed no 
murmur on one extreme, and another patient on the other ex 
trerae showed a high-pitched, even musical, harsh systolic miu 
mur at the apex, and the others graded between these extremSi 
so that there xverc all sorts of systohe murmurs at the apex as 
far as localization and quality are concerned, and yet weveiy 
strongly feel that none of the patients have a clironic valve lesi^ 
Arteriosclerosis is not a common feature They illustrate 
ferent types of arteriosclerosis and absence of artenosclerosSi 
although all have hearts of about the same type There were 
beaded arteries, thickened artenes, artenes umform in diameter, 
and normal artenes Artenosclerosis is not a common feature- 
Most of them are alcohohe, not all of them The amoun 
alcohol vanes, some are hard drinkers, some -went on 
some are moderate continuous drinkers, and some probably u 
very little alcohol As I told you before, they all had nega 
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-* Wassermann reactions, consequently sj'phibs did not play any 
' part All sorts of disturbances in rhythm are illustrated also 


t r*" f 



FIr 94. — EJectrocnniiopram of C<»« \T potfcnt >.o. 735S Dtacnetsis Left 
\mtncrulflr h>“pcrtroph) P R S and T wa^e• indicate normal relation Ijctwcco 
auricles and ventneJesL The rate it regular There Is a flight widening in the 
main cunt*, R and 5 Indicating slight m>'ocardial dUlorbance 

nfihl Sided preponderance left sided prcpondcnncc as far as 
muscle bulk Is concerned and an c\cn distnbution betueen the 
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two sides That does not mean the heart is not hiTiertropkei 
but means the proportion between the disturbance in the njtt 
and Jeft side coinades mth the normal ratio as the heart a- 
larges Some of them have arhythmias Some have a regular 
rate without any disturbance Some show' auncular fibnllatim. 
Some have an irregularity of the e\trasystole tj'pe, the ectopt 
beats in one case beginning in the aundcs, in two cases br^ 
nmg m tlie ventricles In one m w’hich they began m the to 
tncics they sometimes began m one place, sometimes m another 
Some of them had no disturbance m the electrocardiogram, no 
disturbance in the rhythm, axcept muscle preponderance Ok 
of them showed a very distorted type of ventncular compla 
with a rhythm nearly alw'ays regular, occasionally an cctop 
beat, but as far as electrocardiograms were concerned shorn 
marked abnormality in the form of the ventncular comph 
pointing to an extensive muscle disturbance That was tl 
patient who had quite marked artcnosclcrosis and had had trv 
or three severe attacks of pam at night which were interprete 
as anginal pain, m other words, coronarj'- artenosclerosis wit 
rather more signs of organic disturbance in the heart musd 
than the other group show'ed as far as electrocardiograms ar 
concerned 

Then there wms the case wnth all of the manifestations of ti' 
other patients as far as weak muscle W'as concerned, but differ 
mg from the others m that he had an organic valve lesion' 
signs of mitral stenosis The heart musde was otherwise m jusf 
the same condition as the other group The reason that I broughi 
him over was because he presents the picture of typical mi 
stenosis, but you get no lustor}' of any rheumatism, whei^ 
one of the other patients with no signs of a imlve lesion ha a 
typical attack of polyarthntis, ordmary articular rheumatisn'i 
and one of them had three attacks — one when pretty yo^S 
and the other two w'hen middle aged, and yet no signs ® , 

vular lesion I simply brought those m to contrast them an 
emphasize the fact that rheumatism may exist and the pa ^ 
have myocardial disturbance without a valve lesion, but 
can find signs of valve lesion without bemg able to get a histo 
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c of rheumatisni, m other words, whereas most patients with 
:i valvular lesions give a historj of rheumatism and most of the 
I cases of myocardial disturbances without valvular lesion do 
not give a history of rheumastism, there are eiceptions. Of 
course, if you have a pabent that suggests a valvular lesion and 
you do not get a history of rheumatism or infecbon suggesting 
I rheumatism, that does not justify you m doubtmg what you 
I hear and what you feel 

Now m regard to these pabents from the pomt of view of 
what we have done for them and what the results have been. 
The first pabent (P B B H , Med No 7377), a fibnllator, came 
m With a pulse defiat That is charted on his chart (Fig 95) 
by having the apex rate put down m black arcles connected by 
black hnes and the pulse-rate put down m sohd black dots con- 
nected by black hnes You will remember that the flmd mtake 
and output 13 represented m the same way He was given digi- 
tahs every two hours for five doses of 0 1 gm of digitalis Then 
he was given 0 1 gm of digitalis three times a day, and that 
was powdered leaves, and the leaves grew m Mmnesota (We 
are usmg Minnesota digitalis now on the lower floors and Vir- 
gima digitalis leaves on the upper floors of the hospital We 
are simply trymg out some local digitalis, and it is very excellent 
digitalis We have used some also from Or^on and some from 
the State of Washmgton. It does not seem to make an> differ- 
ence where the digitalis grows m this counby , it is really very 
good digitalis ) As a result of that you will nobec that his 
pulse defiat very largely decreased and be got a diuresis The 
unne output jumped from 300 to 1800 ac. (Fig 95), and then 
a fen days later went up to 3700 c-c., and m the last day or two 
it has been about 1500 c-c. on a fluid intake which was restneted 
to 800 C.C The pabent was on a diet of BOO c c of milk, was 
gnen digitalis, and the first tno mgbts m the hospital he got 
raorphm sulphate, IS mgm the first night tmd the second night 
8 mgm , with 0-5 mgm of hyosem, m other words, he got rest 
m bed, a very restneted diet — 800 ac of milk — and digitalis, 
and he has lost oier 10 pounds m water ns the result of that 
Ircatmcnb He was not weighed the first three days m the hos- 


88o 


HENRY A CHRISTIAN 


pital The fourth day m the hospital he weighed 60 7 kite, 
and yesterday 55 5 kilos, a loss of approximately 5 falos, anda 
there are 2 2 pounds to a kilo, he lost about 11 pounds 


PETER BENT BRIGHAM HOSPITAU 
MZSICAl. (otvicc 

>u«t5VA._T'm rrum nm. 



The next patient’s chart (P B B H , Med No 7311) ^ 
96) shows just the same thing He had a pulse deficit ^ 
first came m with a very rapid radial pulse, and then 
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jjjqiuetmg down of the pulse. His pulse defiat was not so 
jj^marked when he came m as the other man’s He recei\ed digi- 
^ tails, 0 1 gm every two hours for six doses, and 0 1 gra e\'ery 



Fig Chart of Ca*c a paU«nt No. 7ji i ITere the piiUc dcCdl waa ksa 
the radial pulse rale more rapid. The role U dowed bj digitalis and there U a 
marked dhrresis. 


four hours for four doses, then 0 1 gm three limes a da> The 
first mghl m the hospital he got codem, 30 mgm , the second 
night morphin sulphate 15 mgm One or two nights after that 

VOU J— 56 







^olCa®®l o\j\6cO»^ Oi^ 

-^ »*”'“* rtive^'^StoSa^ 

beW4-'"CS»®<lAS^' 




Fig q 8,— Quut of Case 5 patient No 7181 ibowi ytry little change In the pol^ 
rate, but matted dJuterfs fdkrmng digitalis and iheoan. 


thc digitalis vras stopped His pulse is charted (Fig 97) as 120 
when he came in There was no pulse defiat It gradually 
slowed down to about 50 It then increased in rate and he was 
given some more digitalis The first mght m the hospital be 
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■ 5 \as given 15 mgni of morphin sulphate and none subsequently 
He did not have very much edema when he first came m, hi 
he lost 7 kilos m weight 

The next patient (P B B H , Med No 7394) got a voj 
small amount of digitalis, 0 1 gm every two hours for foa 
doses He w as given morphm sulphate on two nights, but fii 
not get any more digitalis He is the patient who had tbel® 
tory of shcking pam m his chest, only moderate edema, arf 
shortness of breath He essentially got rest m bed for his teat 
ment and only a very small amount of digitalis 

The next patient (P B B H , Med No 7282) was startai 
on digitalis about like the other patients He got diuresbS 
the other patients have He got rather a stnkmgly sharp dm- 
resis, which was added to by usmg theophylhn or theocin, gff 
mg 0 3 gm and givmg three doses You will notice on tla 
chart (Fig 98) as it goes around that there is a very consider 
able diuresis at that pomt Before that diuresis be weighed 


88 4 kilos, and, as 3 'ou see, he lost m a short space of tune aitiy 
considerable amount of fluid We speak of him as one of offl 
good diuresers The first tune m the hospital on that treatment 
he lost 39 pounds The next time he came m he lost 64 6 pound-' 
He comes m water-logged, and with rest and digitalis, sometnns 
usmg a diuretic and sometimes not, he very rapidly floods out 
his urme As I said above, that has happened five or six tun^ 


He usually gives a pretty prompt response and gets pretty 
free from his flmd The maximum that he has ever lost 


we 

ha 


been 64 6 pounds and he lost that m ten daj^, so you see be ivs 


pretty busy so far as his kidneys were concerned 

The last patient (P B B H , Med No 7407) was treafa 
m just the same way He was given digitahs leaves, 0 13 g® 
at 8 and 10 pm This was cut down to 0 1 gm three tnn® ‘ 
day, with a gradual decrease m the pulse defiat, marked 
SIS, and slowmg of the pulse-rate His weight dropped 


61 4 to 56 kilos m five days ^ 

The case with the valvular lesion (P B B H , Med 
7358) was treated just the same way He had a very consi ^ 
able diuresis He was not weighed when he first came in beca 
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( he was very dyspnac. He required a good deal of morplun 
j He IS the patient who had a great deal of fluid m his chest On 
October 8th he was tapped and 1900 ca of fluid was obtained, 
^ on the next day 1700 c.c and on the 13th 1700 c c , so you see 
there are S 3 hters of fluid that were drawn from his chest m 
three tappmgs on the 8th, 9th, and 13th respectively One or 
two of the other patients, I do not remember just which ones, 
had flmd m their chests m considerable amount, and that was 
removed by tappmg, so m these cardiac cases if there is a con- 
siderable amount of flmd m the chest, so that it seems to be a 
considerable source of embarrassment, that is removed median 
ically The same thing apphes to fluid m the abdomen We 
did not tap the patient P B B H , Med No 7282, because 
we were familiar ivith his habits We knew that under ordinary 
circumstances he could get nd of his flmd by action of the digi 
tabs and added to that a diuretic. 

What IS the etiology m cases of this type? The> are almost 
aH alcohobcs, but that is probably not the cause of the cardiac 
lesion The reason for saying that is we see a lot of these cases 
that have not been users of alcohol at all, and othemise they 
are just the same. Antecedent acute infections probably play 
a part, some of them undoubtedly The man with rheumatism 
probably got his lesion started from rheumatism Another one 
had had typhoid fever That may have played a part, though 
we do not often sec typhoid cause disturbances Another patient 
in this group had had pneumoma We have a case perfectly 
analogous to this one m the wards now whom I did not bring 
over because he was so very sick I did not thuik it was good 
judgment to transport him to the dime and submit him to a 
certain amormt of fatigue when he was so ill He was in this 
hospital a year ago with pneumoma The pneumonia was 
treated with serum, the temperature promptly fell His heart 
uas normal m sire at that time His heart was fast when he 
had fever with the pneumoma, but when he had his crisis it 
came to normal We never had any reason to fear the outcome 
in the case, ns we watched him on account of any mdications of 
orculatory embarrassment That patient has come back m 
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’ opposite Dr Warthm, of Ann Arbor, Michigan, thinVs that 
5 many myocardial lesions are of syphihtic ongm He has de- 
i scribed a good many lesions histologically m the heart as syphi 
: lltic lesions. He has stamed spirochetes in a good many types 
I of cardiac lesions, hut the fact remains that n c see inan> cases 
! of myocarditis m which the Wassermann reaction is negative 
It seems to us that syphilis does not play a very large part as a 
I causative factor m these myocardial lesions. 

November 6, 1917 

Dr. Christian At one of the clmics I showed a group of 
cases of myocarditis and said that some tune I would discuss a 
httle hit more m detail the etiology and the pathology of the 
lesion m those cases. It is a condition not very well understood 
from the pomt of view of ePology Various things seem to 
affect the heart muscle and we sec a great many cases with these 
hypertrophied, poorly functioning hearts without valve lesion 
which at autopsy show really very httle that is pathologic m 
the heart muscle It has always been a question why that type 
of heart fails to do its work It is a big bulk of muscle and often 
histologically it is pretty normal muscle, and yet dmically we 
have these marked signs of cardiac mefEdcncy and symptoms 
such as shown by that group of patients that I brought mto the 
dime. 

Histologically if you study those hearts, m a certam number 
you find various kmds of degenerative changes m the heart 
musde. Fatty degeneration is fairly common, some of them have 
hj-ahne changes m the heart musde, another group show frag 
mentation of one kind or another of the fibrils or of the musde 
cells themsdves. As to that last it is olwaj’S a question ns to 
how much that is an antemortem and how much it is a post 
mortem affect and how far it is produced by the technic of 
hardening and cutting the sections, but some of those cases 
seem to show very defimte destructive changes m the complex 
fibrils m the heart musde cells when the fibrils arc nppropnatd^ 
stained 

The great trouble m correlatmg those dcgcnerativ c changes 
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■With the evident chnical signs of cardiac decompensation fie 
in the fact that so often at autopsy you get those same kindol 
changes in patients who during life did not have any evidence tJ 
cardiac decompensation Take, for instance, cases of penuciocE 
anemia Permaous anemia usually shows a heart with a inaded 
degree of fatty degeneration, and yet a rather stnkmg featured 
permaous anemia is that cardiac compensation is very gooi 
They may get short of breath with marked anemia, but the) da 
not have signs of cardiac failure, so that these fatty changes 
can most without there bemg much disturbance in the heart 
muscle function 

In many of these cases we find eMdences of circulatory (t 
turbances of the heart muscle, that is, we find changes in th 
coronanes of a sclerotic type which pomt to interference mtl 
the circulation, but some of those cases, such as the pabent witi 
a very large heart whose autopsy matenal we demonstrated re- 
cently, show practically normal coronary vessels— there is no 
coronary sclerosis As far as the larger vessels are concem{<l 
there is no evidence of poor circulation to the heart muscle. 

The question has been discussed a good deal as to ivhethfi 
or not a hypertrophied heart can be a normally functioning heart 
That bnngs up the much discussed question of the athlet£> 
heart, first, as to whether there is any such thmg as athletes 
heart and, second, whether an athlete with a hypertrophy^ 
heart has not a heart already funcbonally below par There a 
evidence on both sides of the question, both climcal observatwib 
and experimental evidence The fact remains that most heart! 
larger than normal are hearts not capable of domg the noiffl" 
amount of work That is not true of biceps muscle, but 
to be true of cardiac muscle There may be a circulatory ^ 
lation there Cardiac muscle hypertrophies not by a multip 
cation of muscle fibrils, but by an mcrease m the siae of 
mdmdual fibrils The question has never been very carefalu 
worked out, but the evidence generally goes to show that w 
the mcrease m the heart muscle there is not very much o 
mcrease m the capillaries supplymg the muscles, or, 
another way, you have a larger bulk of muscle supplied by P 
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porbonately not qmte so extensive a capillary system The 
enlarged muscle fibrils are surrounded by capillanes, but the 
functionating part of the muscle substance is further removed 
from the capillary circulation than occurs when the heart is 
normal It would seem probable if under those circumstances 
the hypertrophied heart muscle, which is contmuously worlong 
and has only the very briefest pcnod for rest, has less arculnbon 
proportionately through it, substances created by the activity 
of the heart muscle, that 13, the waste products, probably would 
not be removed so rapidly, and m this sense hypertrophy m itself 
may mterfere enough m that hroad way with the circulation 
to male a hypertrophied heart always an meffiaent heart, and 
the simple fact that it has hypertrophied, whatever the cause 
of the hypertrophy, brings about a deficient cardiac function 

Some of those hearts hypertrophy on account of the In- 
fncreased work put upon them by valve lesions, by pen cardial 
adhesions, by penpheral vascular hypertension and causes of 
that type, and it does not seem so very difiScult to understand 
why these changes might lead first to hypertrophj and then 
gradual loss of function m the heart muscle Then there are 
ccrtam to^c elements that play a part For instance, the pa 
tient who has hyperthyroidism always has an mcreased heart 
action as the result of the hyperthyroidism You are perfectly 
familiar inth the rapid pulse and the palpitation of the heart 
in the typical case of exophthalmic goiter or hjperthyroidism 
Manj of those cases, if the hyjierthjToidism contmucs, change 
their cardiac picture from one of simple tachycardia with pxis- 
slbly shght enlargement to a picture of defimte chrome myo- 
carditis with myocardial msuffiaenep Very manj of the long 
slandmg cases of hyperthyroidism show chrome cardiac failure, 
BO that there we have probably a direct toxic effect on the heart, 
either as the result of the mcreased rate and subsequent fatigue 
or as the result of some direct action on the heart muscle of 
toxic substances 

Sjphihs may explain some of these cases Syphilis, as I havo 
already said, commonly produces arterial lesions Spphilis 
map cause coronary lesions In some of those cases and m that 
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way lead to damage of the heart muscle Then the syphilitic 
lesion itself may produce degenerative changes m the musd 
cells, and the degenerated heart muscle cells may be replace 
by connective tissue, but then, as I have already said, a ver 
considerable part of these patients with chronic myocardib 
have no cndence of syphilis and syphilis cannot be made it 
sponsible for the bulk of the cases It is possible that in a fei 
cases antecedent infectious diseases of one kmd or another 0 
simple infccbons may start a toxic degenerative process in tb 
heart muscle, and that subsequently continue into a chronn 
myocardial lesion That apparently is not very frequent be 
cause we so often see patients who have gone through pneu 
monia, typhoid fever, scarlet fever, and mfedaons of that typCj 
and subsequently they have practically no signs of cardiac 
damage Occasionally we see patients who following some sort 
of Infectious disease do develop myocanhtis such as the patient 
m the ward to whom I referred as havmg developed myocar 
dibs within a year foUowmg an attack of pneumoma It u 
possible there that the pneumoma was the direct cause of the 
myocardial lesion 

Smce the pathologist at autopsy so often can find no leaoa 
to explam why the heart is enlarged, why the heart has failed, 
various men have tackled the problem from different points of 
view and made an effort to explam how shght lesions found ffl 
the heart muscle conceivably might cause the defiaent funcbon 
One of the early workers m that field was Krehl, who was at 
that time m Leipag, and the work is ordmanly spoken of as 
the work of the Leipzig School Krehl and a group of bis asso- 
aates m the Department of Medicine there (Krehl was an in' 
temist, not a pathologist) stuched large numbers of hearts by 
taking blocks of tissue systemabcally from different portions 
and secbomng them, and found very commonly in those hearts 
whereas there was not much connecbve-tissue increase m many 
of the blocks, yet if the heart muscle was stuched m 
you found numerous areas of connecbve-tissue increase, and e 
rather thought that the bulk of that process represented enou^ 
mechamcal interference with the acbon of the heart musde 7 
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the connective tissue to explain fairly well the hypertrophy and 
the subsequent failure of function. Occasionally ne see patients 
in which there is no question but that a chronic diffuse inter- 
stitial myocarditis with connective-tissue mcreasc all over the 
heart muscle is directly responsible for the mefiiaency of the 
heart muscle, but those cases are not very common. At autopsy 
every now and then we see one of that type The characteristic 
thing IS that usually there is relatively httle connective-tissue 
mcrease and that is focal m its rhstnbution 

Krehl and some of his associates had the idea that probably 
masses of connective tissue not very large m themselves might 
be situated m certam regions so that they would definitely m- 
terfere with the heart function, and that group of men rather 
worked out the idea that the muscle groups that controlled the 
heart velves, m part the sphmcters, m part the groups of muscle 
masses to which the chorda tendme® are attached, rmght have a 
more dcfimte function than we ordmarily think of, and shght 
damage m these particular places might mterfere enough with 
the function to give you regurgitation, and subsequent to the 
regurgitation back-pressure and a tram of disturbances more or 
less raechamcal after they were started That was the general 
vicwpomt of Krehl and the Leipag School that the thmg could 
be explamed on the basis of small areas of connective tissue 
mterfermg m some way mth the function of the heart That 
idea was elaborated a little bit more by a man named Albrecht, 
who published a very extensive monograph on the heart muscle 
(Der Hcrzmuskel und seme Bedeutung f Physiologic, Patho- 
logic und KJmik des Herzens, Bcrhn, 1903), which I mil pass 
around, and which boils down to the newpomt that the heart 
muscle should be regarded m the same hght as anj other muscle 
in the body, namely, a complex structure with muscle bands or 
muscles with tendons that had definite points of mscrtion and 
dcfimte points of origin and that the ventncles for example, 
were not simplj masses of muscle without anj particular struc 
lure, but highly organized musdc m the sense of muscle groups 
whose function depended upon a particular interrelation and 
correlation as the) contracted and as the) relaxed, and m that 
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sense slight disturbance placed at certain points, which nuglit 
easily escape detection unless very careful study was made ol 
the entire heart muscle, might be responsible for very extensive 
disturbance m the function of the heart Of course there is a 
cerhiin amount of reasonableness in that viewpoint, but it lias 
not been very generally accepted and not very many people 
Jiave agreed with Albrecht m that view 

When Aschoff and Tawara took up the study of the conduchon 
system of the heart and found out how extensive it was, they made 
an attempt to axplam the lack of function on the basis of tie 
distribution of small degenerative processes in the conduction 
system at different points, explaining the poor function by the 
interference with the amval of stimuh, so that they amved at 
different parts of the heart at different times, on this account 
instead of gettmg perfectly simultaneous stimulation at all parts 
of the ventricles you get an irregular stimulation and irregular 
contraction response Obviously if that happens it considerably 
interferes wnth the function They brought together their views 
in the study of a certain number of cases in this httle monograpb 
which was published in 1906 (Aschoff and Tawara, Die heutige 
Lchre von den pathologischanatomischen Grundlagen der 
Herzschwache, Jena, 1906) It is of interest that what I re- 
ferred to m regard to the electrocardiographic disturbances that 
were emphasized recently by Oppenheimer and RothscMd— 
abnormal ventncular complexes somewhat suggesting a degen 
erative condition in the nght or left branch of the bundle of His 
— probably do pomt to an mterference with the penpheral dis- 
tribution of the conduction system, and they found ui a con 
siderable number of cases which they studied areas of connec 
tive tissue mcrease along the mtraventncular septum, etc, 
fittmg in with the theory of Aschoff and Tawara and the elec 
trocardiographic disturbance pomted to that change This very 
recent work with the electrocardiograph rather definitely favofi 
the view of Aschoff and Tawara that the assoaation of the lesions 
with the conduction system may explain how rather trivial le- 
sions, tnvial m the sense of their size as made out by histologic 
examination, may cause very marked disturbances in the cardiac 
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mechanjsm However, it is to be remenibered that onlj rel 
ati\ely few cases of myocarditis show these abnormal ventne 
ular complexes It is not at all improbable that all of these 
factors may play a part 

TTie pomt remains that there is a defimte form of cardiac 
decompensation m which there fs no valvular lesion and which 
at autopsy shows preaous httle pathologic disturbance Dur 
ing life we call those cases of chrome myocarditis We have 
long smee learned that that term does not mean that at death 
we are going to find an extensive mterstitial myocardial lesion, 
sometimes the pathologist will find a lesion, very often he will 
find none at all, and m that sense it is not a \ eiy good name for 
the condition It has been m use for a long time, and is, on the 
whole, about ns good as any of the other names suggested, so 
we have conUnued to use the term m that sense refenmg to that 
particular type of case, realizmg that the pathologic tognosis 
very often will not conform to that diagnosis, that the pathologist 
uses myocarditis m the sense of an inflammatory process— a 
chrome inflammatory process — and that he may or may not 
find connective tissue mercase and m the latter event he will 
not call it chrome myocarditis and jet durmg life there has been 
a chrome disturbance m the function of the heart muscle rather 
than m the valv^ or m the peripheral channels Some of the 
cases have hypertension and some of them do not 




CLINIC OF DR ELLIOTT P JOSLIN 
New England Deaconess Hospital 

TWO CASES OF SEVERE DIABETES* 

Although you are about to commence practice with a clean 
slate and a mortahty of zero, I venture the prediction that you 
are destmed to spend many annous hours and many sad ones, too, 
m an effort to combat the disease which is to claim our attenbon 
this afternoon, and the comphcation which gives to it its chief 
terror The mcreasmg prevalence of diabetes you will appreciate 
when I tell you that it is recognized four tunes as frequently in 
Boston today as m 1890, and twice os frequently throughout the 
registration area of the Umted States as m And as for 

the importance of diabetic coma as the chief comphcation, my 
own statistics are a mute but faithful witness. Thus, up to De- 
cember 1, 1916, 60 per cent of all my fatal cases of diabetes died 
of diabetic coma and coma was responsible for 82 per cent, of the 
mortahty of all those cases who succumbed dunng their first year 
of the disease, and of all the fatal cases In children saie one 

Coma IS a comphcation which is almost always preventable. 
It occurs m severe diabetes, however, it may develop m a 
diabetic whose diabetes is of moderate seventj, though made 
arbfiaally severe by acadent or improper medical treatment. 
Most of those cases nho die of coma durmg the first year of the 
disease undoubtedly belong to this group, and, I regret to sa>, 
some of them were under my own care The distinction beta ecn 
severe diabetes and diabetes accompamed by aadosis should be 
emphasized By severe diabetes is generally understood that 

1 The two dinks upon which the daU hero cdto are baaed and at which the 
patlcoU here described were ihowo were held at Ihe Peter Hent Bripham llospllal 
at the invitation oi Proictior Heniy A. Christian in December 1917 
» 9 S 
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tjpe of the disease in which the patient excretes sugar in tk 
unnc when on an exclusive protem-fat diet, plus, at the niffit, 
10 grains of carbohydrate m the form of green vegetables Us 
presence of severe diabetes by no means unphes the simultaneoB 
presence of aadosis The 2 cases of diabetes which I shall sier 
you tins afternoon showed aadosis at entrance, but before (iir 
charge this had disappeared, and yet the diabetes remainai 
severe As a matter of fact, no cases under my care have eva 
come so near diabetic coma and then recovered as these. 
illustrate well what I have already said, for though the coropBa 
tion has been overcome, the disease m all its seventy remain 
The abihty to make this distinction constitutes a great adi'antt 
m our diabetic knowledge But maeased knowledge meiib 
added responsibihty, and I bebeve one can usually say with trutt 
that for each death by diabetic coma there is some one id* 
should bear the responsibihty 

You may well be dismayed, for I have told you that neaiif 
twn-thirds of aU diabetic patients have succumbed to coma, and 
m the next breath assert that generally some one is to bian* 
IVlule this IS the case, because before the law there is no esu® 
for Ignorance, on the other hand, some other facts which I 
present to you are reassurmg For this reason I will sununanff 
the experience of the Massachusetts General Hospital for a 1<®J 
senes of years, as well as my own recent results with pnvatt 
patients at the Corey Hill and New England Deaconess Hospit 
and you will see that the results of treatment are very diS^ 
now from what they were even a decade ago 


TABLE I 


The Recent Iuprovement in Diabetes as Shown by the STAUsncs 
Massachcsetts Generae Hospitae 


orO* 


Period 

1814-1898 

189^1914 

1914 

1915 

1916 

1917 


No of esMs. 




172 

284 

SI 

89 

103 

10s 


47 

80 


27 

28 


8 

II 

8 

6 


16 

12 

8 

6 
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TABLE n 

CAsa 01 Dusma Tkeatcd at tax Coeet Hill and New Encmnd Dea 
CONESS H 06 PrCA 13 BT E. P J 

WoctAbty dariax 


Yeu 

NCkCtfCM. 

No. oi deitlH. 

19x3 

43 

4 

19M 

60 


191S 

109 

0 

1916 

164 

8 

1917 

181 

4 


No one inspecting these two tables can fail to see the im 
pirovement which has taken, place in treatment. The type of 
jxitient has not essentially changed^ but the character of the treat- 
ment ha g greatly altered, and for the better And although one 
cannot say that all of the deaths at the Massachusetts General 
Hospital were due to coma, most of them were, and the evidence 
which such a group of statistics furnishes mdicates that conrn 
must have become less frequent, and that aadosis, the forerun- 
ner of coma, has been better treated However, I feel confident 
m assuring you that the end of progress along this line has by no 
means been reached Even adopting the same plan of treatment 
as that which I shall desenbe to you today, I behevc that 3 of the 
4 deaths from coma during 1917 m my own hospital senes would 
be avoidable, and I am convinced that it would avail even if 
applied to patients in a condition still more desperate 

Before asking the patients to come in, may I say a few words 
about the etiology, diagnosis, and treatment of this condition? 

The cause of the coma of diabetic patients is due to aad poison 
mg (aadosis), or now perhaps better and more commonly ex 

pressed, to the dmumshed alkaline i^serve of the bod} Aadosis 

can occur m health if the carbohydrate in the diet 13 excluded, 
and It Will become severe when, along with protein, fat is taken 
in excess In diabetes it may also develop under similar condi 
lions when carbohydrate is excluded from the diet, but it will 
also appear when carbohydrate is taken but not assimflated 
In other words, aadosis wall appear "when the body does not lm\*c 
carbohjdratc to bum or suddenly loses the ability to bum It. 

Unfortunately, the symptoms of the patient do not olways 
suggest the seventy of the condition E^cn nurses and doctors 
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who have seen many patients go into coma occasionally overbA 
the imminence of its onset Restlessness, weanness, extran 
languor, and various forms of mdigesbon often precede its ti 
development, and, like the crownmg symptom of exaggeiatBl 
brcathmg (hyperpnea), may pass almost unnoticed Therefots, 
I caution you alwa)is to see your severe cases frequently, andt 
be on the watch for anythmg in symptoms which differs fromtli 
usual m the patient’s condition The laboratory helps us cot, 
and by exammation of the urme, blood, and respiration a Lnwl' 
edge of the actual condition can be obtamed It is true tiul 
analyses of the blood furnish us with the most direct dau, 
and next to these come the tests of the expued au, but eiTn? 
these rather more comphcatcd methods are not at your disfxwl 
the simple reaction for diacetic aad, made with the aqueous solu- 
tion of feme chlond, will seldom play you false So far as I a® 
aware none of my diabetic patients have ever developed diabcK 
coma who did not show a positive reaction for diacebc aad m dsf 
urme, and this is the important pomt It is true that durag 
diabetic coma this reaction m very, very rare instances disap- 
pears, but I remember to have seen this only at such a stage of tit 
coma that the patient was beyond help I wish to emphaa*^ 
this pomt, because no one should endeavor to escape the respoas- 
bihty for a death from diabetic coma because he is without tk 
modem apphances for the exammation of the blood and brea 
The irealmait of diabetic coma which I employed for about 
fifteen years was based upon the pnnciple that alkalis ^ 
needed to combat the aadosis and, therefore, should be used® 
large quantities For this reason I gave enormous doses 
alkah — ^not uncommonly over 100 grams m twenty-four ho® 
My results were unsatisfactory, and though the alkalis ca® 
be blamed by any means entuely for the multitude of dea 
from diabetic coma which I encountered, yet I beheve they p ) 
an important part m preventing recovery — ^mduectlyit is 
through the nausea and vonutmg which they provoked an 
consequent inabihty of patients to take food or drink 
rate, dunng the last few years I have felt far better sa ^ 
with my results from treatment without alkalis, and un 
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turns from other methods of treatment show more success I 
commend my course to you I do this notwithstandmg the fact 
that m November you were advised by an emment authority 
to give 5 grams of sodium bicarbonate m 100 c.c. of water by 
mouth every hour, with the suggestion that m case the bicar- 
bonate were not returned, 250 c c of a 3 per cent solution of sodium 
bicarbonate should be admmistered mtravenously at mtervals 
of three or four hours I realize that you are m somewhat of a 
quandary, for “When doctors disagree—,’’ but may I pomt out 
that m the one case the treatment was advised, but the results 
of treatment were not given, whereas I shall report to you the 
results of treatment and leave the decision to you as to ivhether 
to adopt iL But, agam, may I emphasize how sorry I should 
feel if you should infer from anythmg I have said that I consider 
present methods satisfactory They are not. Perhaps most of 
all they arc valuable because they establish a basis on which the 
usefulness of other methods of treatment may be tested Just 
as soon as 1 find a senes of cases of diabetes of greater seventy 
successfully treated m any other manner I shall be only too glad 
to adopt the procedure It is for this reason that I have recorded 
data m Table in regardmg 15 of my cases who have been 
threatened with diabetic coma and left the hospital ahvc. Tor 
your encouragement and mine I would pomt out that 7 of thic 
senes replace 7 cases less severe m a similar table published only 
six months ago 

Presentation of First Case — ^The younger of these two patients 
I now show you. Case No 1012 gave a history of polyunaand 
weariness in January, 19i5, at the age of thirteen years, and m 
the followmg month the unne was of 1035 specific gravity, 
contamed 5 1 per cent, of sugar, and the acetone and diacctic 
aad reacUons were tnple positiw (+-H-) The eUology re- 
mains obscure, for obesity, heredity, and a history of recent m 
fections were wanting At onset the patient weighed 64 pounds, 
ut, as not unusually happens following the discovery of the 
t^Ascasc and adjustment of diet the weight increased 1 1 pounds m 
e next Ec\en months — a gam m weight which most chmaans 
have recently come to regard as inconsistent with safetj during 
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Case No. 
691 
1200 
786 


7<5s 


942 


938 
1303 
1273 
7SS 
101 1 


1085 

1196 


1070 

1012 


1120 


Date 

Nov IS , 1917 
May 29, 1917 
June II, 1916 

12 , 

Dec. 6, 1915 
Jan 24, 1916 
July 12, 1916 

13 , 

Nov 2, 1917 
May 30, 1917 
March 30, 1917 
Apnl IS, 1917 
March 29, 1916 
Apnl 13, 

Sept 2S, 1917 
Oct 30, 1916 
Dec 8, 1916 
9. 

Ilf 

I*. 

13 . 

Juno 23, 1910 
Sept 13, 1917 

14. 

15. 

Sept 6, 1916 
7, 

Oct II, 

14, 

37, 


ENED wnn COUA 

Fea 

NHi. 

+ 


++ + 

23 

+ + 

39 


32 

+++ 

33 

+++ + 

2 6 

++ + 

4*4 

+ + 

3 7 

++ + + 

13 

++ 

2 I 

+ + 


+ 

I 6 

++ 

18 

4-+ 


++++ 


? 

I 7 

++++ 

4-6 

++ 

60 

+++ 

33 

+ 

3t 

++ 

33 

++ 

29 

++ 

19 

+++ 


+++ 

2S 

++ 

23 

+++ 


+ 


++ 

19 

0 


+ 



BloodjCO) 

mm.Bs 


AlvofalB. 

CO.na.Ei 


24 


30 
j8 

18/30 

31 
31 
31 

30 

17 

18 

31 
31 
18 


33/11 


28 

36 

26 


21^ 


35 

JO 

SJ 

SijU 

iSh 

to 

31 

24 

JO 

14 

14 

16 

21 

I» 

3J 

20 

15 


In 

Phyacsl 


the first year of treatment of the young diabetic. 
1916, the patient first came under my observation 
exammation was negative, save for emanation ^ 
untoward signs m a child-weight 68 
height 4 feet 6§ mches (Today, Dec^ber 3 , 1917 th 


height 4 feet 6§ mches fT oday, Liecemoer ai, x.. • , ^ 
of the patient has decreased 10 pounds, but^e heig 


vanced 3 mches) An acetone odor to the m 

despite the quadruple plus (+ + + +) feme chJon 

the urme for diacetic aad 

The patient was placed upon a diet contaimng 


5 per cent, vegetables (300 grams) 
Small oranges (2) 


Carbohydrate, 

grams* 

10 

20 


Protein, 

grams. 

S 

o 


TA 

gtSBS- 

0 

0 
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for the balance of her first day in the hospital, as well as the suc- 
ceeding day, but upon the following day the oranges w ere omitted 
Fasting, save for washed vegetables, was earned out the next 
twenty four hours and complete fasting for the day following, 
with the result that the unne became sugar free and the dmcetic 
aad reaction fell to one plus (+) That the aadosissUH was im- 
portant is shown by the 2 grams of ammonia which the unne con- 
tained on this day Instead of a normal of 0 5 to 1 gram, and this 
was also confirmed by a lowenng of the carbon dioxid tension of 
the alveolar air from its normal at 40 in terms of mm Hg to 29 
The significance of these modes of expression of the aadosis has 
been explamcd in previous clinics by Dr Palmer and Dr Gcyehn 
I will simply point out here that unnary ammonia values abo\’e 
a gram represent an mcrease, and that this is nature’s method 
of furnishing an fllknli to counteract aadosis A lowenng of the 
COj m the alveolar air rmphes a similar lowenng of the COt 
tension m the blood, and is due to the replacement of the normal 
but weak carbonic aad by the abnormal but strong beta hydroxy 
butync aad and its denvatives 

The day of the washed vegetables upon which the unne be- 
came sugar free ^tls followed by a day of complete fasting, and 
that by a day m which the diet contained 5 per cent, vegetables, 
150 grams — the equivalent of 5 grams of carbohydrate and three 
of protem (The average of the vegetables m the 5 per cent- 
group do not show over 3 per cent carbohydrate, especially 
after they ha\e been cooked, and I therefore, as a rule of thumb, 
consider that each 30 grams (1 ounce) of 5 per cent vegetables 
contam 1 gram of carboh>drate and i gram of protem ) This 
addition of carbohydrate to the diet brought no return of sugar, 
and uhilc upon it the diacctic aad reaction disappeared and did 
not recur up to the tune of the discharge of the patient from the 
hospital May 22, 1915 During this first hospital sta> the 
carbohydrate in the diet was graduall> mcrcascd to 20 grams, 
later srmultancoualy the protem and fat, and gljxosuna did not 
occur for o\'er two weeks, at which lime the food amounted to 
carbohjdrate 21 grams, protem 43 grams, fat 40 grams, calones 
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per lalogram body iveight 20 The blood-sugar at this tmera 
0 21 per cent , unfortunately nearly twice the normal 

The rapid disappearance of the diacetic aad reachon and th 
return of the CO 2 tension of the alveolar air to normal (38 ibe 
Hg ) in this case in contrast to the persistence of such reacto 
in cases apparently not so severe, but under treatment with laij? 
doses of sodium bicarbonate, is to me stnkmg and significani 
For example, Case No 344 of my senes showed 2 6 grams of am- 
moma m the unne on June 29, 1910, and from that date unti 
February 26, 1912, constantly was under alkahne treatmat 
At no time did the unne fail to show a diacetic aad reaction, al- 
though sodium bicarbonate, usually 20 grams or more, was in- 
gested daily Contrast Case No 344, unsuccessfully taking ^ 
teaspoonfuls of soda for a penod of twenty montlis, with this bttfc 
child, achievmg freedom from aadosis without any alkah inhalf 
as many days Surely chmaans will hesitate long before adopt 
mg the advice of the laboratory expert “that the therapeutic use 
of soda should be one of the most frequent prescnptions of ti* 
phy’siaan ” 

It would be unfair, howe-ver, to imply that the only difference 
in the treatment of aadosis between Case No 344 and our present 
patient consisted in the administration of the alkalis to the one 
and the withholdmg of the same from the other There were, 
m fact, two other radical differences the first relates to the rife 
played by fat m the diet, and the second to fastmg each 
fundamental importance m the treatment of aadosis and aboul 
each of which httle was known m 1912 — mark you, only five yea's 
ago In this patient’s present chart (Table IV) you may haw 
noted that all fat was withheld from the (het imtil for some 
after she had become sugar and aad free This is perhaps 
crux of the situation, for m the fat of the diet or of the 
aadosis finds its ongm, and it matters little whether the su / 
is diabetic or not, provided he is either, like the diabetic, um 
to assimilate carbohydrate, or in the case of a normal 
depnved of it As you wdl remember, Folin and Dems have 
tifully shown that m the first fast of an obese, but oth 
healthy mdividual, aadosis occurs, though they also she 
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TABLE IV 



that this appeared less severe during subsequent fasting periods 
The lesson of our caisc and that of other sunilar eases has so 
strongly impressed itself upon me that it has led me to suggest the 
following preparatory treatment for fastmg in all eases of diabetes 
with aadosis and m some other groups as well, when an aadosis 
if it did develop might become senoua because of cardiorenal 

complications 

In severe, long standing, compUcated, obese and elderly eases, 
as weU as w all cases unth aadosts or in any case 1/ desired mih 
out othcrunse changing habits or diet omit fat, after two days omit 
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protein, and then haloc the carbohydrates daily until the pattculv 
taking only 10 grams, then fast In other cases begtn f astir, i si 
once 

Fasting during tv\'o days was the second element in addibct 
to the omission of fat, which hastened the rapid disappearance rf 
the aadosis m our httle patient Allen has clearly pointed od 
that fasting usually leads to the disappearance of aadosis m (it 
diabetic, though occasionally , as Stillman, working with hnn, iis 
shown, this docs not occur 

The patient left the hospital on hlay 22, 1916, free from aatl- 
osis and sugar, with a blood-sugar of 0 13 per cent and a dietcco- 
taming 34 grams of carbohydrate, 72 of protem, and 113 of ht, 
1441 calones She weighed 67 poimds (30 5 kilograms) Today, 
nearly two years later, I feel I made a mistake in allowing so fe? 
a diet, for you will note that the patient was receiving approi 
imately 50 calones per kilo, whereas undoubt'dly 40 calones <s 
even less would have sufficed, and, as I hinted above, would to” 
been far safer 

I am partly led to this oprmon because on December 22d tit 
patient returned to the hospital weighmg 69 pounds (32 
grams) — a gam of 2 pounds smee her discharge in May (Table f / 
At this tunc there was but 0 1 per cent of sugar in the unne, W 
the blood-sugar was 0 27 per cent , the reaction for diacebca 
m the urme showed only a trace, and the CO* tension o 
alveolar au was 31 mm Hg Dunng the first day m the 
she received 5 per cent vegetables 300 grams, equivalent to 
grams of carbohydrate and 5 grams protem, but no other prot^ 
and no fat, and with this the diacetic aad disappeared, 
return dunng her stay, which ended January 8, 1917 , 

above diet the sugar promptly fell to a trace and disappo^ 
entuely the followmg day The diet was gradually m 
but the patient did not tolerate more than 15 grams of car 
drate, 32 grams of protem, and 23 grams of fat, amounting o 
calones per kilogram of body weight Even upon this 
ration I am sorry to add that the blood sugar, which bad 
the early days of treatment to 0 16 per cent , rose to 0 
when she left, at which tune she was takmg 10 grams o 
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hydrate, 33 grams of protein, and 35 grams of fat, the eqiuvalent 
of 17 calories for each kilogram of her body weight. Note the 
contrast with the diet at her discharge from the hospital on her 
first visit, when the calones were 50 per kilo body weight 

The third entrance of this patient to the hospital was on 
September 13, 1917 (See Tables IV and V) Her condition 
was then far more precanous The weight was 58 pounds (26 
kilograms), blood-sugar 0 36 per cent, WTshart acetone test 
quadruple positive (-H -1- •+■ -b), and m the unne the sugar 
amounted to 3 3 per cent, the reaction for diacctic aad was 
triple positive (+ + -b), the ammonia 2 5 grams m twenty four 
hours, the COj tension of the alveolar air m terms of mm Hg 
pressure was 14, the lowest readmg with discharge of the patient 
from the hospital alive m my personal experience, though Dr 
Geyehn has shown recovery, also without alkalis, to be possible 
even under more adverse conditions Two days later the COi 
m the blood was equivalent to 2U mm Hg The breathmg at 
entrance was disUnctly labored — the hyperpnea characteristic of 
diabetic coma. Fortified by the eipcnence with this patient at 
the time of her first entrance when she also showed aadosis, as 
well as by results with other patients I adopted the same plan of 
treatment as before, namely, the omission of fat and the feedmg 
of a small qurmtity of carbohydrate followed b) fastmg The 
details are shown m Chart IV This time howei'er, the 
aadosis was more scicrc, and despite three daj-s of feeding 
and two da)'s of fastmg, both aadosis and sugar remamed pres- 
ent m the urme. The patient, therefore, was fed for the three 
subsequent days on 5 grams of carbohydrate and 27 grams of 
protein — the approximate amount contamed m 150 grams of 5 
per cenL vegetables and 120 grams of fish, but oxen on the third 
day of this hmited diet the sugar amounted to 22 grams in the 
urme and the diacctic aad was still present Indeed, it required 
a day of fastmg, a similar dav of restricted diet, followed by four 
alternate days of feeding and fastmg, and then three daj's of 
complete fastmg, save for 15 grams alcohol, until the aad disap- 
peared and the sugar was reduced to a trace With this general 
plan of treatment the urme became entirely free from sugar on 




^ Two weeks before discharge 
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October 11th — twenty nine days after entrance However, these 
persistent efforts were rewarded, because from November 8, 
1917, unta the discharge of the patient, December 31, 1917, 
sugar occurred only on two days, and then was only a trace, the 
diacebc aad was mvanably absent, and the COi tension m the 
alveolar air was 37 on discharge In other words, she is a severe 
case of diabetes, but without acidosis. The blood sugar, which 
had remamed persistently high, gradually fell to 0 18 per cent on 
December 20, 1917 The diet upon which the patient now hves 
consists of 3 grams of carbohydrate, 55 grams of protem, 40 grams 
of fat, and 5 grams of alcohol, makmg 627 calones, amountmg to 
24 calones pier kilogram body weight The patent will be dis- 
charged with this r6gime and mstructed to stay upon it, with a 
fastng day each week. She 13 not to mcrease it unless the blood- 
sugar falls to normal Should sugar appear, fastng is to be 
followed for a day, and for the subsequent two weeks thrice 
washed vegetables are to replace the 3 grams of carbohydrate 
which she now receives 

Other features of this case to which I would call your at- 
tcnton are the gradual return of the alveolar air to a normal 
figure of 36 on November 6th, and 37 on December 31st For 
three weeks the alveolar air remamed m the neighborhood of 
32 and 33 In a debihated mdividual, however, it is not uncom 
mon to find the alveolar air somewhat reduced 


TABLE VI 


Thz Osoxoui Ikcrtase or tbe Bmoo-rAT or Case No 1013 Despite Hospital 
Teeathestt 


Bknd-Ctt (pcrccaL) 


November 7 oJSg 

No>‘ember *o oJlS 

I>eceinbcr 5 xx>3 

I>eambcT 13 i 35 

I^ectmber 30 o-wS 

‘ 27 aSi7 

30 <x895 


The i/ifoi/ fat (Bloor’s fat) on October I5th mis 0 S23, fn 
contrast to 0 60, which would be a normal \’aluc On bfoNTmbcr 
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7th It was 0 69 On November 20th, when the patient’s diety 
been only increased m a hmited way, the blood-fat had risen to 
0 88 On December 5th an mcrease up to 1 03 was noted, ani 
by December 13th this had risen agam to 1 25— unwelcoiM 
evidence, I must confess, of a pathologic condition which il 
present is difficult to combat Subsecjuent values were Icww 
(Sec Table VI) 

Always court graphic demonstration of failures quite as much 
as of successes in treatment The unvarnished truth is always 
helpful By thus calling your attention to these figures I ftiy 
expect that some one of you in years to come will help to impto« 
upon them I wish that one could say of the blood-fat as it i> 
possible to say of the blood-sugar m an elderly chabetic, that such 
an mcrease is borne apparently without harm to the individual, 
but I cannot even take this comfort, and must acknowledge that 
this IS the most ommous sign which now confronts this patient 
However, we are m the early days of our knowledge of blood Eat, 
and we must not be discouraged It is a great gam to haw 
discovered the enemy, and we can find some solace m the thocgil 
that this patient is travelmg m a region mto which none iimb 


our care have hitherto penetrated 

How recent is our knowledge of the blood hpoids my o’'* 
data illustrate It is only two years ago that there existed hut 


28 complete blood-fat analyses which had been made upon 
of my patients, and these were completed that year eatm 
through the kmdness of Professor Bloor Last year 131 suniw 
analyses were performed by my assistant, now Lieutenant Horaw 


Gray, also working m Professor Bloor's laboratory, 


but already 


within the first four months of this winter’s work Miss Wa 
m the laboratory of the New England Deaconess Hospita , 
completed 116 determmations, though m this latter 
the fat by Bloor’s method was sought, since this me ^ 
peared the best for chmeal work With the accumulation o 
analyses, the groimd is bemg broken for future therapeu 
vances In this connection may I emphasize the 
the aid which the mcreased accuracy of chermcal meth 
brought to the treatment of diabetes? It is perhaps bes 
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in the tests relating to aadosis, though valuable information 
has also come from a more mtnnate knowledge of the blood 
sugar In 1901 I journeyed all the ivay to Strasburg to learn 
from Professors Naunyn and Magnus-Levy, then Pnvat-docent, 
the most recent methods for measurmg the aadosis of my patients. 
At that time the Schlossmg test for ammonia was the most 
available, but that test required, after the collection of the 
twenty four-hour urme, three days for its completion Sub- 
sequently, Fohn shortened the method to less than half an hour, 
but even then the test was performed at the end of a twenty four 
hour urmary collection, and though one might draw conclusions 
as to the quantity of ammoma by estnnatmg the amount voided 
in shorter penods, the plan was seldom adopted Contrast 
our armamentanum of today, when m ten minutes we can deter- 
mmc the degree of aadosis of our patient by the decrease m the 
carbon dioiid content of the alveolar air And the method is so 
sunple that I make a pomt of havmg all my diabetic nurses 
tramcd to perform iL lam glad of the opportumty of havmg 
It demonstrated here by Miss MacDougall, for I wish to impress 
upon you that it is with women that jour competition will he 
in the immediate future In fact, all mj chermcal work now is 
performed by Miss Warren, Miss Amorj Miss MacDougall, 
and my secretaries. Miss Leonard and Miss Wood — such changes 
has the war wrought! 

Both the Fndenaa and the Mamott tests for the carbon 
diond content of the alveolar air are admirable but the latter 
13 more compact and has the advantage that it can be more 
easily apphed to a child or an unconsaous patient. The values 
obtamed from it are a trifle higher than those obtamed mth the 
Fndenaa apparatus 

Contrast the confidence with which a phj-sician begins the 
treatment of a case of aad poisoning today with that of fifteen 
years ago Today, bj the Fohn, or by another, the simple 
^ialfatU test, one can quantitate the urmarj ammoma uathm a 
feu mmutes, or, if preferred, by the determination of the carbon 
dioxld in the alveolar air can obtam a know ledge of the mtcnsity 
of the nod jioisonmg on the spot Forewarned is to be forearmed 
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Since all cases of diabetic coma pass through a stage of ante 
as severe as the stage from which our little case was rescued, He 
obvious that treatment of milder cases along smiilar lines oii^ 
to remove them from danger This possibihty I believe to havi 
been attained The statistics already ated furnish the proof fet 
this statement 

Suinmaiy of Deaths from Diabetes at the Corey Hill and Kes 
England Deaconess Hospitals During 1917 —My own stabstn 
for this last year show 181 cases treated at the Corey Hill sal 
New England Deaconess Hospitals, with 4 deaths, or a 2 per cat 
hospital mortahty These 4 cases are typical of many olkts, 
but they are so fresh in my mind that I will bnefly summana 
them I am glad to do this, because it is from mistakes thatoae 
learns, and, furthermore, it is always wise for doctors who aa 
constantly working with variables and uncertamhes to caw 
face to face with facts — and deaths are facts 


Case No 1431, a httle child 'who developed diabetes at tb 
age of four years and four months in October, 1917, was put on the 
tram 500 miles from Boston while showing the deep breathing of 
diabetic coma This steaddy mcreased until I saw her the neit 
day for the first time at the hospital She was consaous, had 
eaten eggs and bacon a few hours before, but was restless, and 
hypeipnea was evident to all The regulation rules for the treat 
ment of threatemng coma which are in force at the hospital vrw 
adopted, but these proved to be of no avail, and the little chnd 
succumbed the following day This is another one of the case 


which has made me term //;c _firs( year following the deleehoit oj^ 
disease the diabehcs’ danger zone Bad this child undergone 
paratory treatment, " already described to you (see page 903), 
Iteve the complication of acidosis thus early in the disease looii 


not have arisen 

The rules which have proved useful are given below 
penence with this child has made me add an eighth, now nuro 
“4,” relatmg to gastne lavage It is possible that if I had ac 
m accordance with it this patient might have been at least ten 


poranly saved 
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THE THEATMENT OF THEEATENIRO DIABETIC COMA 
EdIcs tn Force at the Corej TBIl and Hew England Deaceneaa Hospitals 

1 Nursing — Provide a special nurse for the patient both day 
ind night, preferably, one trained in diabetic work 

2 Bed — Keep the patient in bed and warm Avoid loss of 
miones through exertion or exposure, if restless, protect from 
becoming chilled by flannel mght-clothes Every effort should be 
made to allay nervousness and discomfort 

3 The Bowels — Move the bowels by one or more enemata 
Cathartics should usually be avoided for fear of causing diarrhea, 

4 The Stomach — This should be free from mdigestlblc food 
With adults, when m doubt, but with children m all cases, begin 
treatment with gastnc lavage 

5 The Heart — Sustain the circulation with the help of digi 
tabs, Caffein may be given subcutaneously, or as black coffee 
by rectum 

6 Administration of Liquids — Give 1000 c.c. of hqulds within 
each su hours The hqinds are to be given slowly, hot, as coffee, 
tea, thin broths, water, if the prospect is dubious of givmg so 
much hqmd by mouth, salt solution or tap- water is to be given by 
rectum , if this resource fails, the nurse should call the doctor to 
give intravenously the balance of the htcr which remains not 
given for the penod (It will seldom be found necessary to give 
more than 1000 c-c. hquids, fhnnls to the avoidance of alkalis ) 
In order to secure the mtroduction of sufficient liquid m the first 
an hours the cleansmg enema at the beg innin g of treatment 
should be followed after half an hour by an enema of 500 c c. salt 
solution in all cases as a matter of precaution 

7 Diet — If the patient has been accustomed to the fasUng 
method of treatment, begm or contmuc the fast, but if he has been 
upon a full diet, give 1 gram of carbohydrate per kilogram body 
weight dunng the tuenty four hours m the form of orange-julcc 
or gruel (oatmeal) made with water, whichei’er course is adopted 
It 13 to be followed until danger is over 

8 Alkalis — ^Atsiid alkalis If such have been previously 
given omit at the rate of 30 grams a day 
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Two of the deaths occurred in men — Cases Nos 1381 and Ull 
They so closely resemble one another that they can be desdW 
together Each came to the hospital presentmg, it is true, oriy 
moderate signs of aadosis, but excretmg really enormous quanti- 
ties of sugar m the urmc — probably 1^ and possibly 2 pouni 
during the twenty-four hours immediately pnor to entranct 
The precaution was taken to ormt fat at once and to prescribe! 
diet which contamed about 200 grams of carbohydrate In tie 
one case, unfortunately, mdigestion resulted from the -vegetabk 
employed, vomiting ensued, and was not stopped until aados 
had become so severe that it was not amenable to present-day 
treatment This was all the more regrettable because it ms a 
death during the first year of the disease In the other paW 
even the restnction of the carbohydrate to 200 grams constitatai 
somnolent a change from the precedmg diet that aadosis inaeassi 
and death resulted From the fnends of this patient I leamei 
that his disease was of three and three-quarters years’ duratu®, 
and from himself that he had deliberately broken all bounds ri 
diet for several months pnor to admission to the hospital, daimn? 
in justification, and with some show of reason, that he had eatffl 
carbohydrate freely so as to avoid aadosis To cases hh 
m ilte future I shall be indined lo give as much carboltydrolt n 
the diet as they excrete in the unne for each successive prec(d>^i 
twenty-four hours, and only then gradually lower the carbohyd^ 
This IS exactly what I have urged in the preparatory treatfueidp 
fasting, but hitherto I have depended upon the statements oj I 
patient as to the amount of carbohydrate in the diet, heticy^t^ 
believe it will be safer to be guided by the sugar actually 
in the unne for the preceding twenty-four hours, twelve ^ 
hours, or even less Such measures I hope will save many 
these cases 

I am more skeptical about savmg mdividuals hke Case 
1070, the fourth patient who died She entered the 
showmg the deep respiration of beginning coma, with car^ 
choxid content of the alveolar air equivalent to 11 
tension, remamed imder my care for twelve days, and then 
cumbed In the mtenm the alveolar au rose to 16 nun 
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This patient had been m the hospital sixteen months previously 
during the fifth month of her pregnancy, and at that tune showed 
severe aadosis which was successfully treated by my assistant, 
now Lieutenant A A Homor She returned for a cesarean sec- 
tion, which was performed under local anesthesia by Dr J C 
Hubbard, and dunng the succeedmg year hved happily and 
brought up a healthy child 

Presentation of the Second Case — The second patient, Case 
No 1011, whom I am to show you, is shght and thin like our first 
case. She first noted polyuria and loss of weight in May, 1914, 
at the age of twenty four yeara and ten months, but the disease 
was not diagnosed until five months later A history of obesity 
or heredity was absent, but precedmg the onset of sjuaptotas was 
an attack of influenza of a few days’ duration Between October, 
1914, and her first visit to me m March, 1910 gljcosuna was ab- 
Bent for much of the tune. Her weight was then 40 kilograms, 
in contrast to her highest weight recorded of 57 kflograms, the 
diacetic aad m the urine was + + + , the sugar less than 1 per 
cent, and the alveolar air 25 The sugar fell to a trace upon 
fastmg for two days, and following three days of feedmg with 10 
grams of carbohydrate 21 grams protein, and 6 grams fat, and 
another fasting day, disappeared entirely, but aadosis persisted 
It IS mterestmg to contrast this case with the first case I brought 
before you, for from the diet of this patient fat was not totally 
excluded for a long penod, and to this fact I attribute the per- 
sistence of acidosis for some sue weeks The patient was finally 
discharged after ten weeks, with the urme free from sugar and di 
acetic aad, and upon a diet of 5 grams carbohydrate, 63 grams 
protan, and 81 grams fat (Table VH) 

She returned to the hospital m August, 1916, sugar and aad 
free, with the hope of macasmg her tolerance for carbohjdratc. 
This was accomplished so far as the urme was concerned, and she 
left on September 2d, takmg 44 grams carboh}’drate, 40 grams 
protem, and 63 grams fat, but I must acknowledge that the blood 
Bugar was 0 25 per cent. Her waght was then 31 kilograms 

Again m October, 1916, she returned for her thud visit, this 
time wfth quite sei’cre acidosis, which, howci er, promptlj jnelded 

TOL 1-58 
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to withdrawal of fat, and the sugar disappeared as well within 
nine days At this tnne she left with a diet containuig 6 grains 
carbohydrate, 42 grams protein, and 44 grams fat The blood 
sugar was 0 19 per cent, but the weight showed a steady fall to 
29 kilograms 

A fourth Visit to the hospital was made m April, 1917 This 
time aadosis was also severe and the sugar amounted to 22 grams 
over night A prolonged fast of five days, save for a httle alcohol, 
brought about the disappearance of aadosis, but sugar did not 
disappear vmtil seven days later, during which period she was 
allowed a httle protem and on insignificant amount of fat, a 
little alcohol, but no carbohydrate She was discharged on 
June 15, 1917, this tune with her lowest blood sugar so far, namely, 

0 12 per cent Her diet was made up of carbohydrate 9 grams, 
protem 53 grams, and fat 61 grams, with 12 grams of alcohol 
The weight was 31 kilograms. 

However, the patient experienced much difficult) in keepmg 
sugar free at home, and finally broke over the diet, returning to 
the hospital for a fifth time m September, 1917, \vath diacctic 
aad +*f ++, 4 5 per cent of sugar, blood-sugar 0 33 per cent, 
and alveolar air 15 mm Hg Upon this occasion the diet pre- 
scribed was as nearly as possible that preceding entrance, but 
minus fat This established the carboh>dratc at approximately 
100 grams and the protem at 67 grams The aadosts, uhcJi 
tw not overcome for weeks on a former occosion disappeared ths 
time in three days (/) — a tribute, I take it, to the compJeie elim- 
ination of fat and the non reduction of carbohydrate (Table Vlil) 

Test# with High Carbohydrate Feeding and Variatioiis in the 
Protein and Fat— -The patient hod been through the fasting 
treatment so many limes that both her parents and she now 
desired that a different method of treatment be adopted This 

1 felt proper, and I arranged a senes of diets to be followed for 
periods of about ten daj's each, hy the first of which the aadosis 
imght be completely eradicated, and in subsequent penods the 
effect of protein and fat noted I hoped by the complete climina 
tion of the aadosis to lessen the seventy of the diabetes as well 
In a waj, this wiis accomplished for at the concJusJOit.H»ffiJ^^- 
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TABLE Vni 

Summary of Fifth Visit to the Hospital of Case No ion 



penods the existing glycosuna of 50 or more grams disappea^ 
with a day and a half of fastmg, m contrast to the prolongw 
penods required to accomphsh this end at her former viat 
In Table Vm you will note that aadosis disappeared vn 
three days when fat was removed from the diet, and the pa 
given a quantity of carbohydrate not far from what she 
been takmg outside For example, m the first twenty-four- 
penod, September 26-27, 117 grams were given, ^ut there r 
peared m the urme 162 grams, givmg a mmus carbohy 
balance of 45 grams On the foUowmg day, when the car 
I drate was changed to 99 grams, this mmus balance 
mmus 2 grams, and durmg the subsequent ten days, w en 
diet was essentially the same, changed to a positive average ^ 
carbohydrate balance of 17 grams If we look at the ma 

* December 4th. 
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another way and add to the 17 grams the carbohydrate which 
could be formed out of the 67 grams protein allowed, on the 
basis that for each 100 grams protem 60 grams carbohydrate 
are produced, the carbohydrate balance would be still higher, 
and would be as follows Carbohydrate 99 grams + carbohydrate 
formed from protem (67 grams X 60), 40 grams •= 139 grams, 
mmus the 82 grams sugar excreted daily m the unne » 57 grams 
— that is, a daily positive combmed carbohydrate balance of 57 
grams 

Burmg the period October 8-12 the protein was reduced to 
31 grams, and although the carbohydrate balance rose to 32, 
the carbohydrate balance of the carbohydrate and protem to- 
gether fell Between October 13th and 24th, without essential 
change m the protein, nearly 400 extra calories m the form of 
fat were added to the diet. The carbohydrate balance was 
essentially the same as that on the carbohydrate and low protem 
diet, and the carbohydrate balance based on combined carbo- 
hydrate and protem mtoke unproved Between October 24th 
and November 3d 30 grams additional carbohydrate were given, 
leavmg the protem and fat essentially the same. Howe\'er, 
this was disadvantageous, for two-thirds of it appeared m the 
unne The carbohydrate was then put back to 105 grams be- 
tween November 3d and 14th, and the protem raised to ap- 
proximately 3 grams p>er kilo of body weight, and the fat un 
changed As a result the carbohydrate balance dropped, but 
the carbohydratc-protem balance reached its highest hgurc. 
The final change m the diet was made prehmmary to gettmg the 
patient sugar free by fasUng, by lowering the carbohjdrate to 
80 grams, and givmg 1 5 grams protem and about 1 gram fat 
per kilo of body weight. On this diet both the carbohjdrate 
balance and the carbohydrate-protem balance remained high, 
and this seemed to be the best arrangement of all Following 
fasting the patient finollv attained a diet containing 1 gram 
carbohydrate 53 grams protein, 36 grams fat, and 8 grams 
alcohol, making 696 calones without showing sugar in the unne, 
and havmg remamed sugar free upon it for some days she was 
allowed to go home 
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Dunng these vanous tests you ■mil see that experiments to 
made ■with carbohydrate, ■with large and small quantitisd 
protem, 'with fat absent, and ■with fat present m modent 
amounts Throughout all these changes acidosis remained ab- 
sent, and while upon a diet of 80 or more grams carboh>diatt 
a positive carbohydrate balance was mamtamed The food- 
supply appeared ample because the large quantity of carbohydrali 
allowed so much bulk Yet — and to this I call your cspecnl 
attention — ^if one estimated the net calones retamed by the pi- 
tient by deductmg the amount of calones lost as sugar mtheunoe, 
you ■will see that the diet was still an imdemutntion diet Sub- 
sequent to the bnef fast the patient was able to take a few grauii 
of carbohydrate, and though the calonc mtake was lower than 
before, the net calones approximated the same as when the hi^ 
carbohydrate diet was allowed 

At the conclusion of these observations mdcpendently hdi 
the patient and I agreed that the high feedmg, although inoiu 
agreeable than fastmg, had been distmctly harmful so far as tbt 
diabetes was concerned, but upon the acidosis the effect had bea 
favorable No case has been treated similarly by me, and 
have followed no case and know of none accurately followed unQ 
preasely these conditons The tests which this patient was 
glad to have made, however, prove one pomt, that the eliminati® 
of fat and the allowance of carbohydrate do cause an essen 
change m the metabolism of a diabetic, and to be consen'atn'ai 
allow us to say at least this — that whereas such a patient wi 
restneted dietmg became sugar free only after penods of m^ny 
days, upon a diet with restneted fat but high carbohydrate i 
was possible -with a subsequent fast to become sugar free m a 
days ^ 

Efforts to Reduce the Blood-sugar to Normal — If 
glance at Tables IV, V, VII, and Vm you cannot fad to « 
impressed ■with the high percentages of blood-sugar despite 
fact that these patients have been imder my care for se 
years Occasionally the values have fallen to nearly normal, o 
it must be confessed that treatment has not been satisfactory 1° 
this regard In a conference -with Dr AUen, he was good enoug 
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to point out that in some of his cases he had been able to secure a 
normal blood sugar when the patients hved upon an under- 
nutntion diet with food exclusively in the form of protem 
By this means during the penod of underfeedmg the body strength 
was, to a considerable extent, austamed Adoptmg his sugges- 
tion With both of these patients, you will see that I have had more 
success than hitherto, for the blood-sugar of Case No 1011 m 
this way was brought to normal and the blood sugar of Case No 
1012 fell perceptibly, unfortunately to use on the monung of dis- 
charge, when the diet was carbohydrate 3 grams, protem 55, 
fat 40, and alcohol 5 grams 

There is little doubt that if the blood-sugar is normal there is 
less habflity of the return of glycosuria. Repeatedly I have been 
mortified upon sending piatients home after they have been sugar 
free m the hospital for several weeks to learn a few days later that 
sugar had returned, although no change had been made m the 
diet. Therefore, if one can secure a sugar-free unne, which has 
been hitherto our standard of treatment, by keeping the blood 
sugar normal one will feel far more at case. 

It 13 still a question with me whether it will be advisable to 
take such heroic measures to keep the blood sugar constantly 
normal My reason for hesitation m this regard is that patients 
who have had diabetes for years, yet only occasionally devclopmg 
^ycosuna, often shou on increased quantity of sugar m the blood 
and yet appear m excellent condition Perhaps this is due to the 
rnipairment of their kidneys. To reduce the blood-sugar to 
normal m these patients would probably require extremely 
strenuous measures, and before I should adopt such a plan as a 
routine I should wish to try it out first m a moderate way 
Fortunately, with the uicrcasmg case with which blood-sugar 
determinations arc bemg performed, there is httlc doubt but that 
nca\ light will soon be shed upon this pomt. 

Efforts to Reduce the Blood-fat. — ^Thc blood fat is far less 
easily brought down to normal than the blood-sugar Our 
first patient is an example in point. With Case No 1415, for 
example, showing a blood fat on October 20, 1917, of 2 S per 
cent., although she has been on a low diet and one containing 



920 


ELLIOTT E JOSLIN 


very little fat, and although the blood-sugar has dropped fan 
b 31 tb 0 10 per cent , the blood-fat still remains (December 12, 
1917) at 2 17 per cent * On her prolonged low diet, tolerance hii 
risen, and she now enjoys 28 grams carbohydrate I hope that 
gradually the blood fat will fall, for I can hardly believe thatbs 
diabetes is under control with a blood-fat three tunes the normal 
It IS certainly gratifying to see her walk about, because pnoita 
her entrance to the Corey HiU Hospital she had not been abletJ 
dress herself or walk for ten months Here again routme labon 
tory tests will give us data which wdl be of inestimable advantage 
The simplification of the method for the estimation of blood-hl 
which Prof Bloor has wrought must yield large results AUths^ 
improvements, however, really represent improvements m degree 
rather than radical advances m treatment, but I am so confident 
that our modem methods of treatment of diabetes are safisfactof 
for the overwbelmmg majonty of cases that, although not 
tent with the gams which are bemg made, I am at least encourag® 
by them , 

Changes m Weight — Case No 1012 This case showed su 
remarkable changes m weight durmg the first twenty days in 
hospital as to deserve your notice The mcrease amounted o 
25 per cent One not expenenced m the treatment of 
might at first conclude that a wonderful progress was bemg 
by the patient Physical exammation, however, would quict^ 
dispel this fllusion, for edema was marked within eleven ° 
her entrance Furthermore, the total quantity of food whi ^ 
patient mgested for these twenty days furnishes proof that 
gam m weight could not have been gam m body tissue, o ^ 
calones consumed, not aUowmg for those lost m the uime 
form of sugar, amounted to 5 5 calones per kilo per < 

hours, and if we reckon the net calones, this figure is 
to 2 9 calones 

One should mvanably take mto account such 
water m the body when arrangmg the diet. Obviouslyj ^ 
accumulated water should not be reckoned m the same 
body tissue so far as relates to body requirements for food 
‘ One month later jt had fallen to i 5 per cent 
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I 13 often overlooked in our estimations of the needs of the patient, 
' and, furthermore, overlooked m reckoning the metabolism of such 
: patients from day to day When one considers that the gam m 
I weight amounted to 25 pier cent., it Is obvious that unless at- 
■ tention is paid to this possibility conclusions as to the total 
i metabolism of an mdividual, if reckoned per Idlo of body weight, 

' would be far askew This pomt strikes me as a very important 
one, and I do not remember to have ever seen it receive the at- 
tention it deserves 

The Total Metabolism — ^The metabolism of patients with 
severe diabetes has mterested Professor Benedict of the Nutrition 
Laboratory of the Carnegie Institution of Washmgton situated 
here m Boston and myself for many years This patient, Case 
No 1011, has frequently been a subject for study, and dunng her 
present stay at the hospital 16 tests of more than two hours’ 
duration each have been made of ber metabolism m the respua 
tory chamber m the Respiratory Laboratorj fitted up by the 
Carnegie Institution at the New England Deaconess Hospital 
One half of these tests were made m the postabsorptive period — 
that 13, at 8 o’clock m the mommg, appromnately fourteen 
hours after the last meal The balance of the tests acre made 
cither after breakfast or after the noon meal Manj mterestmg 
data were observed, but m this place it is appropriate to discuss 
only the general features, and I do this with reserve, because os 
yet Professor Benedict and I have not discussed them m detail 
or submitted the data to fintd corrections 

The total metabolism was deterrmned m each experiment, 
and as you arc more famihar mth the calonc requirements of the 
normal mdividual per kilo of body weight for twcnt> four hours 
I am givmg the results m this form, though m lealitv it is more 
correct, m dcscnhmg metabolism for a limited penod, to report the 
results m caloncs per hour The average heat producuon per 
kilo of body a eight on a twenty four hour basis for the eight 
poslabsorptiv’e eipcruncnts was, 28 calones per kilo per twentv 
four hours The latter two observations acre 26 and 25 caloncs 
respectively, whereas the carher six experiments showed a vana 
tion between 28 and 32 calones The departure of an> of the 
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figures, however, from the average above mentioned was tot 
great, even with the ivide vanations of diet prescribed li: 
difference between the earher and later figures is distinct, butKt 
suffiaently striking to warrant me m drawing definite condua® 
at the present time In general, it may be said that the metabs- 
hsm did not essentially differ from normal individuals of snabi 
size and weight 

The metabohsm following the ingestion of food showed wida 
vanations, for the lowest observation showed an output of 23 
calones per kilogram of body weight per twenty-four hours, lal 
the highest 40, the average being 33 Here again the metabolsa 
for the last tw'o observations, hke tliat of the last two postabsoip- 
tive experiments, tended to the lower limits, being 29 and 22 
calones respectively The stnkmg mcrease in metabolism f4 
lowmg a meal is a hopeful phenomenon, for it shows that tis 


diabetic subject will still respond to food 

The respiratory quotient ako furnishes proof that food 
utilized You will remember that the relation of the volume 
carbon dioxid exhaled to the volume of oxygen absorbed m ^ 
given penod constitutes the respiratory quotient This 
amount to 1 00 when carbohydrate (CeHuOs) is burned, 
enough oxygen is present m the molecule to combine wi 
hydrogen and all the oxygen required for oxidation may u® 
with the carbon But ivith protem the respiratory quobe^ 
drops to 0 81, because extra oxygen is required for oxidation^ 
the non-carbon atoms m the protem molecule, and this m 
more the case with fat, for so much oxygen is demanded tna 
respiratory quotient drops to 0 71 The most interesting ca 
about this patient is the high respiratory quotient which ^ 
sented even after fastmg We think of a severe case of 
— and certainly this was such — as devoid of carbohydrate ^ 

supply and as unable to bum carbohydrate, and former ^ 
average respiratory quotient of such patients was foun 
about 0 73, yet this patient was able to maintam a respira 
quotient consistent with the burmng of large quantities o ^ 
hydrate The explanation of this phenomenon 
emgma, and is one of the most mterestmg puzzles of the a 
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problem today The average of the eight observations on the 
respiratory quotient m the postabsorptive area was 0 82, while 
the average of the eight observations upon the reqnratory quo 
bent after the ingestion of food was 0 88 — so great an increase and 
so far above the regiiratoiy quotient for protem that one could 
not eiplam it as due to protein. The high postabsorptive res- 
piratory quotient of the diabetic unable to ingest carbohydrate 
without the appearance of sugar m the unne, and therefore hving 
upon protem and fat, is difficult to explam, and the explanation 
of this further rise in the respiratory quotient after food is cer- 
tainly not easier 

These two patients whom I have shown yon, as trustworthy 
as any who are hkely to come under your supervision, illustrate 
the difficulties with which one must contend m diabetes. Each, 
m my estimation, has withstood the disease longer than other 
diabetic patients under my care of equal mtensity Each has 
pushed the boundary of life a httle farther, and m so domg has 
helped to advance treatment By hvmg they have helped lower 
a hospital mortahty which has averaged 27 per cent yearly for 
mnety years to a hospital mortahty of 2 per cent — certainly no 
mean achievement Thar recovery from severe aadosis is 
unusual, and that it should have tahen place without the use of 
alkalis 13 more than any of us would have thought possible three 
years ago The persistence of the high blood sugar, and jet the 
demonstration of its bemg lowered by undernutntion and a 
protem diet, as suggested by Dr Allen deserves consideration 
The resistance of the blood fat to treatment gives a distinct 
problem for future work The harmfulness of high carbohy- 
drate feedmg upon the disease diabetes, but its usefulness 
when combmed with the exclusion of fat from the diet in 
the overthrow of severe aadosis appears plum The temporary 
gam m waght due to edema, amountmg m one of the patients to 
25 per cent, should be mentioned The appronmatelj normal 
metabolism, mcludmg a respiratory quotient also not far from 
normal both m the postabsorptive and after food periods, arc facts 
which dcsen-e the closest scrutmy and present problems which 
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only intelligent and prolonged eiqienments can solve Whereas 
the two cases are evidence of real progress m the treataeiil 
of diabetes, I am sure you will agree with me that the need 
for new discovenes m the management of such patients n 
imperative 
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Childeen’s Hospital, Boston 


IMPYEMA m CHILDREN DIFFERENTIAL DUGNOSIS 
AND TREATMENT 

November 30, 1917 

Gentleuen The case which I am gomg to discuss with 
you today seems to me a very interesting and instructive one 
because it illustrates so well the importance of a thorough physi 
cal examination and the careful and vntelhgent analysis of symp- 
toms and signs. 

This httle boy, who is four and a half years old, is the first 
child of healthy parents There is no tuberculosis in cither 
family, and he has had no known exposure to tuberculosis 
He has always been subject to "colds,” but has not had one 
smee his tonsils were removed last February until the bcginnmg 
of his present illness His general condition has also been much 
better smee that time. 

He was taken suddenly sick with what was apparcntlj a 
“cold,” October 22d His temperature rose to 103° F , and 
his pulse and respiration were rapid He developed a slight 
cough the next day The temperature, pulse, and respiration 
were all normal on the 24th Physical examination showed 
nothmg abnormal m the lungs His temperature rose agam to 
104° F October 2Sth It continued between 103° and 104° F 
end, accordmg to his physiaan, signs of bronchopneumonia 
developed on the right side on October 28th He complamed 
considerably of pam m the nght chest in front About the 
first of November his temperatuie began to break in the mom 
ing, and since that time has ranged between normal in the mom 
ing and 102° and 103° F in the afternoon During this time 
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his pulse has been about 140 and his respiration 40 The doctot 
says that the signs have persisted in the right chest and to 
recently they have seemed to him more like those of lobar pna- 
moma than of bronchopneumoma The cough has contmod 
and he has at tunes perspired profusely and has had sbght chiL 
He has lost a great deal of weight and has taken his food voj 
poorly He vonuted rather frequently m the beguuung, IkI 
dunng the past week has not vomited oftener than once a day 
He had six or eight loose stools daily up to two weeks ago, smct 
when he has had only one or two daily The abdomen has be® 
distended at times He was brought to the hospital yesterday, 
November 29th 

The so-called “cold” which he had October 22d and IJi 
may have been either an acute infection of the nasopharynit 
as was supposed, or the onset of the illness which began Octobei 
25th On the chances, it is probable, because of the normal pd* 
and respiration on the 24th, that it was simply a “cold" and 
the forerunner of the real illness which began on the 2Sth Tie 
diagnosis of bronchopneumoma on the right side which hs 
physician made on the 28th seems hardly reasonable, becanst 
bronchopneumoma seldom comes on so acutely, does not ordi- 
nanly run a contmuously high temperature, is almost nei'® 
limited to one side, and is usually not accompamed by 
Moreover, localized pam m respiratory affections usually 
to an inflammation of the pleura on the affected side, and acute 
pleurisy is uncommon m bronchopneumoma The story is fd 
more consistent with the diagnosis of lobar pneumonia, fof 
which the sudden onset, the contmued high fever, the hmitah® 
of the process to one side, and the localized pam are most char 
actenstic. The contmuence of the high temperature without 
remissions until November 1st, seven days after the onset, when 
it began to break, is also very characteristic of lobar pneumorus- 
The irregular temperature durmg the last four weeks is consist 
ent with bronchopneumoma, but it is not reasonable to 
that the lesions of bronchopneumoma would remam localized 
m one lung all this time Neither is it reasonable to beheve wi 
the physiaan that lobar pneumonia taken the place of bron 
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, j chopneumoma, cspeaally when we take the irregular temperature 
,^into consideration It is far more reasonable to beheve that 
^^the physician is weak m physical examination and, therefore, 
^ to pay little attention to hia findings and conclusions 
^ It 13 safe to conclude, then, that the boy had an attack of 
^ lobar pneumonia on the nght side between October 25th and 
' November 1st, and that the irregular temperature is due to 
some sequela of this attack The chills and sweaUng suggest 
^ very strongly that there 13 a collection of pus somewhere m his 
body They make it very improbable that the persistence of 
the signs m the lungs is due simply to an unresolved pneumonia. 
The facts that he has probably had lobar pneumoma, that ab- 
normal physical signs have persisted on the right side, and that 
the rate of respiration has contmued to be increased out of pro- 
portion to that of the pulse pomt very strongl) to the nght chest 
as the seat of this collection If it is in the nght chest, it may 
be ather in the lung or in the pleural cavity It is far more likely 
to be in the pleural cavity than in the lung, because purulent 
pleurisy is far more common than abscess of the lung It is 
jxissible, however, that the pus may be located someT\hcrc else, 
most likely m the nuddle ear or in the pelves of the kidnej'S, 
although the absence of all symptoms pomtmg to the car makes 
It improbable that it is located there Another possibihtj is 
that the trouble m the lung is tubercular If so, il may have 
been tubercular from the first, or a pnmar> pneumoma may 
have lighted up a pre-exisUng tubercular process The absence 
of a tubercular family history and of known exposure to tuber 
culosis docs not, of course, count m any way against this pos- 
sibility, as at least 25 per cent, of all children of this age are in 
fected with tuberculosis The present symptoms arc all con- 
sistent with this diagnosis The chances arc \cry much against 
It, hovrcvcr, as empjema is far more common after lobar pneu 
moma at this age than cither an acute tubercular pneumoma 
or a secondary tubercular infection of the lungs The loss of 
weight the anorexia, the vomiting the diarrhea, and the ab- 
dominal distention ore all secondary symptoms and consistent 
With anj of the possibihtics \Vc approach the phj*3ical exam 


928 


JOHN LOVETT MORSE 


ination, therefore, expecting to find an empyema on tie 
side 

He has, as you see, evidently lost a great deal of 
He 15 moderately pale He is evidently perfectly clear mentA 
His tongue is considerably coated His throat shows notkf 
abnormal His ear-drums are normal The cardiac nnpaks 
palpable m the fourth space, 7 cm to the left of the median Ea. 
The left border of dulness corresponds to the impulse. ItE 
impossible to locate the nght border of the heart because of tk 
flatness m the nght chest The action is regular and the somi 
normal The sounds are as loud to the nght as to the left of Ik 
sternum The second pulmomc sound is considerably accffl- 
tuated The nght chest moves less than the left There is » 
bulgmg of the mtercostal spaces, and there is no apparent diffa 
ence m the si7e of the two sides There is tympany m the ngM 
front above the second nb There is flatness below this and w 
the axilla and over the whole nght back The respiration e 
nearly normal m the tympamtic area It is loud and bronchi 
over the flat area m front, dimmished and bronchovesicular ^ 
the axilla and back It is impossible to make out an}'thing as 
to the voice sounds and tactile freimtus, because he will 
talk and whines mstead of crymg There is a very ®aii 
sense of resistance all over the flat area Grocco's sign is absent 
There are no rS.Ies The left chest shows nothmg abnorm i 
except that it is shghtly hyperresonant and the respiratoiy 
sound IS exaggerated The abdomen is a httle full, but otto 
wise normal The hver is palpable 3 cm below the costal 
der m the mpple hne The spleen is not palpable The 
are normal The extremities show nothmg abnormal 
IS no spasm or paralysis. The knee-jerks are equal and norm 
There is no Kermg’s sign There is no enlargement of^the 
ipheral lymph-nodes His rectal temperature is 102 F) 
pulse 140, and his respiration 40 . 

The unne is high m color, aad m reaction, of a specw 
gravity of 1026, and contams no albumm or sugar 
The leukocyte count is 24,000 
The sputum has not been examined 
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pi The tuberculin test was not done until tins morning, too late 
5 be of any assistance to us 

cii The physical examination shows conclusively that the scat 
jrtf the trouble is m the right chest The normal condition of the 
jl^ar-drums shows that he has not got obtis media The exami 
^lation of the unne shows nothing more than concentration and 
^eludes pyehtis. The accentuation of the second pulmomc 
^und means simply that there is mcreased resistance m the 
pulmonary circulation as the result of the lesion in the nght lung 
jind tells us nothmg as to the nature of thiq lesion The hyper- 
ifcsonance and the exaggerated respiratory soimd on the left 
..signify a compensatory enlargement of the left lung 
I In view of the possibihties in instance the first thing 
^or us to deterrmne is whether there is sobdification of the right 
Jung or fluid m the pleural cavity After this has been dcaded, 
jWe will try to find out m other ways what is the cause of the 
.sohdification of the lung, if this is present, or what is the char- 
j acter of the fluid, if there is fluid- If there is an abscess of the 
lung the signs will be those of sohdification of the lung modified 
to some extent, rather than those of fluid m the pleural cavity 
The fact that the right side does not move ns much as the left 
in respiration does not help us any in this diagnosis, as it shows 
only that there is trouble m the right side, not what this trouble 
IS- The absence of apparent enlargement of the right chest and 
of bulgmg of the mtercostal spaces does not rule out the presence 
of fluid, but merely shows that there is probably not a large 
amount. The location of the cardiac impulse, 7 cm to the left 
of the median hne, and the fact that the heart sounds arc as loud 
to the right as to the left of the sternum, show that the heart is in 
normal position This pomt counts strongly against an effusion, 
hut does not positi\’ely rule it out, because the heart raaj have 
been bound down b> adhesions before the effusion formed The 
absence of Grocco’s sign is another pomt against effusion It 
shmvs that the mediastinum is not displaced, but docs not ex 
elude an effusion, because the mediastinum is not displaced un 
less there is a considerable amount of fluid and displacement 
may be pnr\cntcd by adhesions. The fact that the h\cr is pal 
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pable 3 cm below the costal border in the nipple Ime at lii 
suggests that it is displaced downward by fluid in the pten 
cavity As a matter of fact, however, the hver is not dispkiJ 
doimward by effusions in the nght pleural cavity unless fk] 
are enormous, and seldom then In this instance we aW 
know from the absence of enlargement of the right sde d 
bulgmg of the mtercostal spaces that this is not the case. Ih 
abnormal position of the lower border of the hver must be is- 
therefore, to enlargement of the hver rather than to dispbts 
ment downward This enlargement is undoubtedly the leii 
of the long-contmued fever and the toxemia, and is, in all 
abihty, due to fatty change, as it is too early for amyloid chai? 
to have taken place, even if there is pus m the pleural cavity 
The flatness m the right chest is consistent with either solrf 
ification of the lung or a pleural effusion The tympany abo^ 
the second nb is also consistent with either condibon, 
due presumably to loss of tension m the lung tissue In ^ 
case of fluid this loss of tenison would be due to compressKSi 


m that of sohdification of the lung, to compensatory emphyse®*- 
The normal character of the respuation at the apex is easy 
explam if the lung there is simply emphysematous If it is com- 
pressed by flmd, the sound should be bronchial It is possSI*' 
however, that the normal vesicular sound is transmitted Iw® 


the other side The loud bronchial respiration in front is 
actenstic of sohd lung It is not mconsistent with a pic'i®' 
effusion, however, because m children it is not at aU 
to have loud bronchial respiration when the chest is full of 
probably because of the elasbaty of the chest. It is difficulty 
explam the dimimshed bronchovesicular respiration m the an® 
and bade on the basis of sohdification of the lung H 
thickemng of the pleura over a sohd lung, the respiration 
be diminished, but it should be bronchial If there is no flu® 
emng of the pleura, the respiration should be loud and bronchi 
It is also hard to explam the bronchovesicular character of 
respuation if there is fluid m the pleura This would, of coui«j 
explam the duiunution m the mtensity of the respirabon, ha 
the respuatory sound, commg from a compressed lung, she 
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I'C brondual, not bronchovesicular It is possible, however, 
[hat the bronchial sound from the compressed lung may be 
roodified by the vesicular sound transmitted from the left lung 
Vc shall have to get along without the assistance of the voice 
rounds and tactile fremitus, because he will not talk and whmes 
nstead of crymg The absence of rftles is somewhat against 
johdification of the lung and m favor of an effusion into the 
pleural cavitv, because, after five weeks, no matter what the 
muse of the soUdification there would probably be some break- 
ing down of tissue or irritation of the bronchi, which would give 
rfUes, The very marked sense of resistance over the whole flat 
irea 13 of great importance m diagnosis By the sense of rc- 
nstance I do not mean the sensation imparted to the pleximeter 
&nger dunng ordinary percussion, but the feehng of resistance 
which IS met when the chest is struck with the whole of the ex- 
tended fingers, not with thor bps. When the chest is struck 
in this way and the lungs are normal, there is a feclmg of clastic 
resistance When the lung is solidified, the feeling of elasbaty 
IS lost and the resistance is more defimte When there is any 
considerable amount of fluid in the pleural ca\ity the feehng 
of resistance is increased and becomes \ery marked The sense 
of resistance is the same as that which is felt when the thigh 
is struck in the same way It is the same whether the effusion 
13 serous or purulent Next to the presence or absence of dis- 
placement of organs it is to me the most important smglc sign 
in the diagnosis between sohdificataon of the lung and pleural 
effusion 

Let us now sum up the results of our phj’sical cxamintion 
of the chest and sec if wc can make up our mmds from them 
whether there is solidification of the nght lung or an effusion 
into the right pleural cavity The findings obtained b} percus- 
sion and Quscultabon of the nght side arc unimportant and must 
be disregarded, because they can be interpreted as consistent 
or inconsistent with either condition The absence of enlarge- 
ment of the nght side and of bulging of the intercostal *^31:05 
IS slightly against fluid The absence of rftics is slight!) in favor 
of fluid The normal posibon of the heart and the absence of 
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Grocco’s Sign are deadedly against fluid, while the ver> ' 
sense of resistance is very strongly in favor of fluid Tliefc 
nosis thus depends almost entirely on the relative ' 
which we attach to the absence of displacement of oigaiEt 
the one hand, and the marked sense of resistance on the 
hand It is easier to beheve that the displacement of 
has been prevented by the formation of adhesions befon'’ 
effusion became large enough to displace them than that 
very marked sense of resistance is due to sohdificahon oi h 
lung I feel very confident, therefore, that there is an 
m the nght chest 

Let us see now whether the laboratory findmgs are of sP 
assistance to us either m confinmng or disprovmg our diaga® 
made on the history and physical examination The ^ 
count of 24,000 is consistent with any and all of the condib® 
considered except a serous pleurisy, which almost always to' 
low white count Even if the condition was tuberculosis 
lung, there would almost certainly be a mixed mfection by 
time and, therefore, a leukocytosis The white count does 
help us any, then, except m that it makes a serous effusiM ^ 
probable An exanunation of the sputum would not ^ 
any unless tubercle baoUi were found m it If they were o ^ 
we would know that he had tuberculosis of the lung, o ^ 
should not know whether he had also an effusion or 
they were not found, we would be no better off than we are 
A negative tubercuhn test would be strong evidence a^ 
the trouble m the chest bemg tubercular, but would not ei ^ 
It, because he is so lU that he might not react, even « ' 
tubercular A positive test would, moreover, be of 
tance, because at least 25 per cent of aU children of 
have been mfected with tuberculosis We get httle or no 
therefore, from the laboratory findmgs A 
ture would also be of httle or no assistance m this case, 
all of the conditions under consideration would give ^ 
shadow jj 

Havmg come to the conclusion that there is an jo 

the nght pleural cavity, it is our duty to explore the 
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! vcnfy the diagnosis because, if there is a serous effusion the 
fluid should be drawn off, and if it is purulent he should be oper- 
ated upon at once. From the evidence which we have what 
sort of fluid ought we to expect to get? It will almost certainly 
be purulent if our reasoning has been correct. It is, we beheve, 
secondary to lobar pneumonia, and m children such effusions 
are almost mvanably purulent. The white count is strongly 
in favor of pus, and the irregular temperature, chills, and sweatmg 
are more characteristic of a purulent thnn of a serous effusion 
In general it is wise to introduce the needle m the place 
where the signs of fluid are most marked In thm instance it 
will probably make very httie difference where we put it m, 
because he either has a chest full of pus or there is none m it. 
One of the best places to put m a needle, however, is in the scap- 
ular hne m the seventh or agh th space, because it is an easy 
place to get at, the mtercostal spaces are wide in this region, 
and there will surely be fluid there, if anywhere We wiU, there- 
fore, stick it m there. We will use a large needle, because, if the 
pus 13 thick, it will sometimes not run through a small needle 
We will not use any local anesthetic, because that wiU hurt him 
and frighten him as much as the pdek of the needle The housc- 
offfeer Will hold him firmly, sittmg up m his lap, with his left 
side toward him and his right arm stretched up m order to 
widen the mtercostal spaces. We will now wash up the lower 
right back with soap and water and alcohol Up to this time 
you will notice that nothing has been done to suggest to him 
that anythmg more than on examination is to be done I am 
now gomg to tell him that I am going to pnek him hard with a 
needle and that it wfll hurt him some, but onlv for a minute. 
He Will find that this is true, and when I tell him m the future 
that I am not gomg to hurt him he will also behove that. Re 
Diember, never tell a child that you arc not going to hurt him 
^hen you know that >ou are. If you do, he will ncNTT trust 
you afterward If you alwaj’s tell hrrn the truth, he will alwaj's 
have confidence m >ou and you mn do an>ihing with him If 
J^ou deceive him, he ^viU regard you in the same light as >‘ou 
JtiurscUxs do other bars As I am sirapl> going to c-TpIorc his 
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chest, I shall use a needle attached du'ectly to a syringe instezl 
of an aspirator This makes the operation much more sunplt, 
shortens the tune, and diminishes the shock and fnghL 
The syrmge is, as you see, full of thick, greenish-yellow ps, 
■which confirms our diagnosis of empyema 

There is no question as to what ought to be done now Ht 
should have a nb resected at once and the chest thorough) 


drained It is true that once m a great while an empyema can 
be cured by repeated tappmgs This happens so seldom, hoir 
ever, that it is not only idle, but almost criminal to consider it 
Simple mosion between the nbs does not afford the free dia®- 
age that is possible when a nb is resected, and free drainage t 
necessary for a cure The resection of a nb is a simple operatioa 
which takes but a httle time, so that tlie shock of this operatr® 
IS but little greater than that when a simple mosion is done. 
If the resection is properly done, new bone will fill m the gap 
m the nb A resection of a nb should always be done, therefore, 
rather than a simple mosion, except m the very rare instance 
m which the duld is too feeble to withstand the shght addiho 
shock of the resection In such mstances a nb sliould be re- 
sected later This boy is m relatively good condition and per 
fectly well able to stand a resection We ■mil therefore transfer 


him to the surgical side for immediate resection of a nb 

He ■will probably recover, because his chgestion is now fair) 
good and his kidneys and heart show no emdences of infectn® 
I fear, however, that it 'will be a good many weeks before ^ 
inflammation m the pleura ■wiU subside and the wound heal 
fear this, because I feel quite sure that, on account of the Ion? 
duration of the inflammatory process in the pleura, adhesions 
have formed which are bmdmg do'wn the compressed lanS 
The normal position of the heart and the absence of Grocco 
sign, taken m connection ■mth tlie e^vadences of the large ai^ 
of flmd m the pleural cainty, confirm me m this behef ^ 
adhesions wfll mterfere ■with the rapid expansion of the lung 
■will delay the heahng of the pleura It is possible that they 
prevent a complete expansion of the lung and that he will ei 
ually recover 'with a permanent deformity of the nght chest 


more or less scohpsis 
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OVARIAK ORGANOTHERAPY 

Gynecologic Cases Representing Deviations in the Physiologic 
Pelvic Function and Their Treatment by Organotherapy, Vari- 
eties of the Disturbances, Clinical Manifestations, and the 
Management of these Cases, Several Case Reports. 

It is my purpose to demonstrate several cases typical of those 
gynecologic conditions that are amenable to ovarian organother 
apy 

It 13 often claimed that m the present status of gynecologic 
science medicme has no place and that the speaalty has devcl 
oped almost e.xclusively mto a branch of general surgery This 
IS to a certam extent true and seems lUely to remain so in 
those departments which deal ivith new growths, destructive 
inflammatory processes, and conditions reqmnng raechamcal 
reconstruebon In the surgical field most of the problems hai'c 
been fairly satisfactorily worked out There remains, howci’cr, a 
vast number of gynecologic cases which represent deviations m 
tile physiologic pelvic functions In the treatment of such cases 
surgery, like medicme, has proved, for the most part, a conspicu 
ous fmlure, and it is exactly m this duection that the future prog 
gross of gynecology must he I refer especially to those disturb- 
ances w hich relate presumably to disorders of the omnan func 
tion, and include such conditions as menorrhagia amenorrhea, 
menstrual clotting of blood, dysmenorrhea sterility, genital 
atrophy, and a long senes of nervous and vasomotor manifesta 
tions which result from under or ovcrfunctiomng of the genital 
glands Up to the time of the discovery of the ovary ns an organ 
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of internal secretion the understanding of these distrubancfcsii 
involved in the deepest m)rstery Studies of the seaetoij’c- 
fluence of the ovary m pelvic physiology threw some light on Ik 
subject, but the intncacy of the problem was only fully raW 
when it was found not only that the sex organs possess a wy 
mtimate relationship with the other endocrine glands, but tint 
the other glands exert an important influence on the genital sji- 
tem mdependent of the ovaries, and may themselves be reganW 
to a greater or less degree as sex organs 

The enormous amount of experimental and climcal workte 
m endocrmology has up to the present time produced rente 
of comparatively httle practical sigmficance, but what knnfl- 
edge has been gamed is of such nature that it promises mucl 


greater things for the future 

The ovary, among the glands of mtemal secretions, labors at > 
pecuhar disadvantage, for the function of menstruation, m wbcli 
from a practical standpomt we are chiefly mterested, is almost 
exclusively a human attribute In the study, therefore, of men- 
struation and aU the numerous conditions assoaated with it ^ 
are himted to purely chmcal observations with httle aid from tte 


more exact methods of laboratory and animal experimentation. 
One of the most important means that w^e at present have to 
studymg human pelvic physiology consists m observing tlie 
influence of ovarian organotherapy on functional disturbances- 
This IS adrmttedly an maccurate method of research, for it 
volves many unavoidable chances for error In addition to om 
theoretic ignorance of the nature of the active ovanan substance, 
we are handicapped by the wide diflerences that exist m mdivioito 
huma n reaction to drugs Moreover, statistical results of om 
work must depend on the verbal or wntten statements of patients 
who mevitably vary much m their mterpretation of symptom^ 
These and other chances for error must be taken into account, an 
conclusions should not be too enthusiastically drawn one way of 


the other without weighmg a large number of observations 
The first cases that I will brmg to your attention repres® 
the vasomotor disturbances that ensue after hysterectomy ifo 
or without the ablation of the ovaries These mamfestations 
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have been termed the “symptoms of the artificial menopause 
They are analogous to but bj no means identical with the natural 
menopause symptoms, for they are more constant, more dis- 
tinctive, of shorter duration, and of more limited scope tfian the 
latter They are also more amenable to ovarian therapy In 
this particular field the efficacy of ovarian therapy can no longer 
be doubted, after making allowances for every possible error, for 
the results are so constant and so umversally obtained by dif 
ferent practitioners and with different preparations that it may 
be confidently stated that there exists m the ovary a substance 
which speoflcally reheves ablation sjanptoms 

The fact that ovarian therapy sometimes fails m these cases 
does not necesaanly weaken our conclusion, as is evidenced m the 
following case history 

The patient is a smgle woman of thirty nme, who for a number 
of years has been employed as a physician’s private secretary 
She 13 naturally of rather a nervous, high-strung disposition, but 
IS intelligent and sensible and keeps her nervous inclinations under 
good control About throe years ago I performed a hj'stercctomy 
with ablation of the ovoncs for a chrome pelvic condition which 
had kept the patient ailing for se\cral years. The convalescence 
was normal and the general condition of the patient improved by 
the operation Ablation svmptoms were, however, pecuharly 
severe and persistent Instead of subsidmg in two or three 
months, as is usually the case, they continued to be troublesome 
Durmg this time the patient consulted me for hot flushes and I 
prescribed an extract made from the whole ovao a special 
preparation that I had found particular!) elBcaaous for cases of 
this kind She got little rchef, howe\'er, from this presenpUon, 
and findmg it too expensive she bought from time to time non 
desenpt extracts at the cheaper drugstores She also tned 
6e\*crU preparations prescribed by the phj’sioon for whom she 
worked, but all %sathout relief Frnall), at the end of a )’ear and 
a half, she consulted me again The hot flushes had continued 
nnabated and were now ha^'lng a rather *;cnous effect on her 
nerves. I had at this time begun trying out a new extract 
especially prepared for me consisting of the dned rc^duc of 
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pregnant ovanes from which the corpus luteum had been n 
moved The rehef from this preparation was immediate and 
stnkmg 

This case illustrates well an observation that I have frequently 
made m the treatment of ablation symptoms, namely, that pa- 
tients exhibit idiosyncrasies to certam tjqies of ovanan therapy 
Thus some patients, as m tlie case just descnbed, react speofit 
ally to the ovanan residue of pregnancy, others to the whole 
ovary, and stdl others to the corpus luteum I can offer no aib 
quate explanation for this The milder cases of ablation symp- 
toms yield to almost any of the better preparations, but in the 
severe cases it may be necessary to try several extracts before 
the nght one is found 

The next case that I will present is similar to the first These 
two are the worst cases of artifiaal menopause symptoms that 
I have had m recent years, and I wish to call your attention to 
them espeaally m order to demonstrate the possibihties of ovanan 
therapy 

This patient is a tramed nurse, thirty-eight years old, much 
hke the first case m physique and general temperament She also 
was obhged to undergo a hysterectomy with ablation of both 
ovanes about a year and a half ago The operation was followed 
by troublesome hot flushes which did not subside at the usual 
time She had moved to a (distant town, so that I had been 
unable to follow the case She finally consulted me by letter, 
and I sent her at vanous times ovanan and lutein preparahons, 
none of which had any apprecuable effect The dried ovannn 
residue which was so successful m the first case failed completely 
with this patient Meanwhile the firm which had suppbed me 
with the dned residue had prepared the same substance m ampule 
form for hypoderrmc mjections I first tned this form of treat 
ment with this patient Bemg a nurse, she was able to administer 
the mjection herself A recent letter reports aa immediate sat 
isfactory improvement m her symptoms 

In this case we see how a substance which when ingested m 
dned form was meffective, at once produced the desired reactiim 
when mtroduced m flmd form directly mto the circulation^ 
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This IS as would be expected, for undoubtedly the active material 
of the ovarian substance must be deletenously affected to a 
greater or less extent by the processes of digestion and absorption 

The next case illustrates the effect of ovarian therapy on an 
unusual form of vasomotor disturbance The patient is a soaety 
woman of forty, from whom the pelvic organs were removed for 
utenne and ovarian disease about eight months ago She made 
an excellent convalescence from the operation, but about three 
months later began to have hot flushes — a somewhat unusual 
arcumstance, for they commonly appear soon after the operaboiL 
The flushes were, for the most part, of the ordinary type, but 
about once a day the patient suffered a sensation of great pres- 
sure m the head, accompamed by nausea The eyes became 
suffused and there was mental confusion with inabflity to articu- 
late- After several of these attacks, which came on pcnodically, 
the patient became alarmed and consulted me. Ovanan residue 
was given, with complete rehef of the more serious symptoms 
and almost complete dmppearance of hot flushes 

In thi<t case we must consider the possibihty of error on the 
ground that there may have been a hystcnc element m the 
symptoms and a pisychic influence in the treatment- This possi 
hflity cannot be entirely ruled out, but the patient is unusually 
intelhgent and sensible and ha s not exhibited the ahghtcst sign 
of hj’stena m any other way I am con\’inccd that in this case 
the extract exerted a specific action on the symptoms- 

Thesc three cases illustnite the treatment of postoperative 
menopause symptoms and are jjerhaps more interesting to the 
surgeon than to the general practitioner Similar results may be 
obtained m the treatment of the natural menopause disturbances 
It has been my experience, however, that m the latter cases o\'anan 
therapy acts with less promptness and surety , but is nevertheless 
a valuable remedy 

To the general practitioner the question of the ^'aIuc of oi'anan 
therapy m menstrual disturbances is, perhaps, of chief interest. 
Theoretically one would expect it to have a speahe influence on 
the protracted functional amenorrheas, but unfortunatclj this is 
not the case I ha\'c prescribed the treatment for raanj patients 
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With this trouble, but have met with a conspicuous number t< 
failures Nevertheless an occasional success has been encoor 
agmg and suggests that a greater knowledge of the properties of 
the active ovanan substance and a more accurate informatioiias 
to the causes of amenorrhea may m time lead to more successful 
treatment Thus it frequently happens m treating cases of pro- 
tracted amenorrhea that the administration of ovanan sub- 
stance IS promptly followed by a menstrual flow, but that conto- 
ued treatment is without further effect. Such a case must be 
recorded as a failure, yet the primary effect certainly suggests 
that the ultunate mabihty to establish a catamemai rhythm may 
be due to ignorance as to the best method of admmistermg the 
ovanan substance Some cases of functional amenorrhea do not 
respond at all to ovanan therapy, and this, m my expenence, t 
espeaally true when stigmata of other glandular mvolvement are 
present Affections of the hypophysis and thyroid are most 
commonly represented m the polyglandular type of amenonbta, 
m which case extracts from the correspondmg ^and are indicated 
in conjunction with ovanan substance 


When the amenorrhea is mcomplete, that is to say, when it 
mterrupted by an occasional catamemai flow, the prospect of 
establishing a normal menstrual rhythm is favorable, as is ffdl 
illustrated by the foUowmg case 

A school girl of eighteen consulted me m 1913 for infrequ®^ 
menses, which appeared at mtervals of about four months, ao 
compamed by severe dysmenorrhea For two or three years tho 
patient had suffered from a constant sense of jielvic pressure 
The menses had become infrequent three years before and at tho 
same time the patient had begun to accumulate fat Aside fro® 
the tendency to adiposity there was no other speaal mdication o 
a polyglandular affection The uterus was small, but not rnarb 
edly mfantfle An extract of the whole ovanan gland was pr^ 
scribed and the patient directed to report by letter after es 
menstrual penod The directions were earned out minut ^ 
and m a few months a regular menstrual rhythm had been esta 
hsbed with mtermenstrual penods of six weeks The dysruenor 
rhea had almost completely disappeared, whole the pelvic pr®^ 
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lUre, which had before been constant, was entirely relieved 
;After about a year I heard no more from the patient until June, 
il9l7, when she again came imder my care for chrome appendi- 
;atis, for which she was operated upon At this tune she stated 
[that for the past three years the menses had, for the most part, 

, been regular with six week mtervals, but that occasionally they 
would be delayed for two or three months if she paid no attention 
to them She kept a quantity of the ovarian extract on hand 
which she was accustomed to take when the menses did not 
appear on time. Under these circumstances menstruation would 
mvanably appear wi thin a week. The uterus at the time of the 
appendix operation was normally developed and the distinctive 
adipose look of the patient had disappeared 

The chance for error m thi«; case is that the patient underwent 
a natural development comadent with and independent of the 
treatment On the other hand, the response was so prompt and 
distinctive and has been so constant up to the present time that 
we may reasonably conclude that the symptoms were speaficalJy 
influenced by the ovarian substance 

A smiflflr case m my records is that of a girl of mnetcen whose 
mother consulted me m June, 1917, with the statement that her 
daughter had been sufFcnng from delayed menses, the penods 
averaging mne to ten days late The delay was associated with 
phj’sical depression and headaches No opportunity was given 
for a pelvic examination, and I can only say that the physical 
appicarance of that of the adipose type was rather more marked 
than m the previous In thU case the pregnant o\'anan rcsi 
due was prescribed, to be taken for the ten days preceding the date 
on which the menstrual period should fall Menstruation ap- 
peared at the proper time after the first ten da>*s’ treatment This 
course of treatment was successfuUj repeated for two or three 
months, when a normal rhythm seemed to be established, so that 
now at the end of six months the patient menstruates regularly 
without the aid of medicine She is m perfect health, the men 
strual molmuna having disappeared The chance of misinter 
prctation in this case is that the effect on the menses ma> ha\x 
been psjchic It is true that mental influences maj affect the 
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menstrual function, either to inhibit it or to bnng it on p- 
maturely In my cj-penence, however, any mental mfluEia 
suffiaent to create so marked a change as was produced mfc 
case would necessarily be the result of some profound emotG 
and would have acted deletenously rather than benefiaaBy 
The next case is one of scanty menstruation and dysmenonlM 
assoaated with general physical depression The patient ei 
young woman of twenty-one who works for a himg Siiefi 
not menstruate imtil she W'as eighteen For a year prevKSEtt 
the time of consultation the menses had been scant)' andpamM 
Exammation showed the patient to be overweight, mth a ntas 
m marked anteflexion Ovanan residue was prescribed to b 
taken contmuously Monthly reports were to be made after ead 

penod The case was foUow'ed for four months, during 
time dysmenorrhea disappeared and the menstrual flow gradnaSl 
increased m amount At the last report the patient stated tbt 
she felt entirely well and that the mediane had acted as a tomo 
I have noted a defimte tome effect from ovanan therapy® 
only a few mstances Possibly m this case the result was oofl 
psychic, that is to say, the general constitutional rniprovem® 
due to rehef of the menstrual disturbance was asenbed by 
patient directly to the capsules which she was taking 
A speaal form of dysmenorrhea is that assoaated wi 
tmg of the menstrua] blood The pain expenenced by 
patients is spasmodic and seems to be caused by the passage 
clots through the mtemal os Certam cases of this kind 
be amenable to ovanan therapy The cases to be select ^ 
treatment are not of the menorrhagic ty'pe, but rather 
which the flow is defiaent or, at least, not excessive ® 


lowmg IS an example 

A mamed woman of thirty-mne, upon whom a recons 
gynecologic operation had been performed several 
viously, began to have dotting at her penods, with dysm® 
headaches, and digestive disturbances After seven 
months she sought advice Ovanan residue was presen 
taken for ten days precedmg each catamema For three ^ 
cessive months the patient has reported a marked lease 
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•)ain and dotting, with corresponding improvement in headaches 
md mdigestion 

A snnflar case is that of a woman of thirty-two, mamed fi\e 
/ears without children, who consulted me m October," 1917, for 
Jotting and dysmenorrhea The treatment was prescribed for 
ler as m the preceding case Two monthly reports from this 
patient announce almost complete rebel from dots and pain- 

In the employment of ovarian therapy I have always been 
skeptical as to its efficacy m the treatment of sterihty I have, 
therefore, used it only occasionally for this complamt, and 
always with the statement to the patient that I had httle faith 
ax its accompbshmg the desired results Two cases have, how- 
ever, very recently come to my notice m which there is at least a 
suggestion that ovanan therapy may have been instrumental m 
bnngmg about a pregnancy Neither case is entirely condusne, 
but I %vill present them for what they are worth. The first is 
that of a Jewish woman who called on me in December, 1917, 
bnngmg a fnend whom she wished me to treat for sterflitj 
She requested that I prescribe the mediane that I had gi\'en her 
and which she said had been entirel> successful I had qmte 
forgotten the case, but on looking up her record found that in 
1913 I had operated on her for multiple small fibroids and m 
testinal adhesions two years after her mamage. In June, 1916, 
she consulted me for sterility I told her then that she probablj 
would never have children, but jircscribed lutein tablets (HjTison 
& Westcott) as a placebo The patient stated that she A'erj 
soon became pregnant and had a miscarriage at three months. 
She immcdiatdj became pregnant ag ain and bore a child in 
June, 1917 

The second case is tlmt of a woman of twent) mne, mamed 
four years, who in April, 1917, consulted me for sterility and 
inegular menses She occasionally had periods of amenorrhea 
lusting three or four months Since the ngc of puberty there had 
always been more or less delay in the menses. Examination 
shcn\ ed no pelvic abnormnbt> This was an ideal case for o\'anan 
thcrapj , and accordmgly a presenption was gi\'cn for extract of 
the whole o\*ary (Armour's) to be taken continuousI> three times 
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daily I did not see the patient again until September 1?, ffli, 
when she made the following statement For two montlb ^ 
had neglected to have the prescription filled Soon altei 
menstrual period, which occurred m July 9th, she had procmtl 
the capsules and taken them faithfully for about a mcoft 
when she began to have beanng-down pains m the pelvis Ttal 
mg that they were due to the medicme, she ceased to tait i 
Of late she noticed an occasional shght brownish discharge, ftt 
a week she had had daily nausea There had been no menstnu- 

tion smce July 9 th Exammabon showed the patient to 
about two and a haK months pregnant 

In both these cases it is entirely possible that the occurr®* 
of pregnancy foUoivmg tlie mgestion of ovarian substance was Ji 
independent comadence I am, mchned, however, toregardW^ 
patients as hainng been potentially fertile, and that the ovaim 
substance acted to supply some functional defiaency in thepdrs 
physiology, which up to the tune of treatment had beenenoej^ 
to prevent conception 

The nature of the functional defiaency and the manner d 
action of the ovarian substance are, with our present knowlodgt, 
only matters for conjecture 

In addition to the types of cases favorable for ovarian thei3P)i 
of which the foregomg are examples, I have had success m treat 
mg a certam number of patients who suffer from local discomfed 
resultmg from circulatory disturbances of the external genitalia- 
The various conditions found m thig tjipe of case are usually tk 
result of {he atrophic changes which take place after the nat 
ural or artifiaal menopause They mclude furunculosis viih*! 
kraurosis, pruritus, senile vulvovagimtis, and the vague for®^ 
of vulvar discomfort for which no well-defined pathologic canat 
can be detected Not all of these cases are amenable to treat 
ment, and my records show failures equal m number to succks* 
Nevertheless, some of the results with ovarian treatment a® 
suffiaently strikmg to convmce me that with a greater chenn 
and techmeal knowledge of the ovarian substance this wiH ^ 
tune be an important field for organotherapy 

The rational basis for treatmg these cuculatory cases la 
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esult of animal expenmtntation, which has demonstrated that 
he mgestion of ovanan substance produces a local hyperemia of 
be external genitaha in castrated ammals The immediate 
Mai rehef which some patients receive after taking ovanan 
xtracts indicates that a simflar reaction takes place m human 
jemgs 

A perusal of the cases which I have reported will show that 
! have used the ovanan substance in three forms 1 Ovanan 
esidue, a dned preparation from the ovanes of pregnant animals, 
vith the corpus luteum excluded (Parke, Davis) This is also 
)ut up m ampule form for hypodermic use 2 Extract of the 
vhole ovary (Armour’s) 3 Extract of corpus luteum (lutem 
ablets of Hynson 8^ Wescott) These three preparations have 
leen, so far as my present expenence goes, the most efficaaous 
rhe respective therapeutic value of the three forms has, in gen- 
iral, proved to be m the order named This conclusion amved 
it in a somewhat haphazard way from clinical observations is, 
lowever, not without rational theoretic confirmation There 
s scientific evidence to show that the chief source of the ovanan 
internal secretion is m the soolled interstitial cells. These 
xlls have thar ongm m the connective-tissue envelope of the 
Folhcles, and are developed both m the process of follicle atresia 
md m corpus luteum fonnation Hence preparations from the 
3vaxfan stroma alone and from the corpus luteum alone both 
possess therapeutic value It is probable, however, that the 
interstitial cells of the atretic follicles are more active than arc the 
analogous cells of the corpus luteum Preparations of the whole 
Dvary, therefore, presumably would be more efficaaous than 
those from the corpus luteum This fact has been rcpcatcdl) 
shown m my own expenence and in that of many other observers. 
It would seem to be corroborated by the fact that the advocates 
of corpus luteum therapy recommend enormous do^ of lutein 
extracts for results which can readily be acquired ivith compara 
tivcly small quantities of the whole o\ar> 

The use of the o\*anan residue of pregnant animals was the 
result of personal cxpcnmentation In a senes of cases treated 
with the corpus luteum of prcgnanc> it was found that the 
rou X— 
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substance had a deaded toxic effect As a control to tins i 
servation a senes of cases was treated with the residue ol Ik 
pregnant ovanan substance after the corpus luteum had bee 
enucleated The results wnth this preparation were striking ad 
in some cases brilliant, toxic symptoms bemg entirely absot 
This somewhat acadental discovery receives the support of tie 
interstitial cell theory of the ovanan secretion, for dung 
pregnancy folhcle atresia is espeaaUy active, and hence theitE 
at that tune an imusual elaboration of the mterstitial cells, S 
is, therefore, not surpnsmg that the residue of pregnant ovaiB 
has proved the most valuable therapeutic agent of any form tbl 
up to the present time has personally been tned In my wd 
on the ovanan residue I am mdebted to Dr J F Grant!® 
valuable co-operation and suggestions 
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OSTEITIS DEFORMANS WITH SARCOMA OF 
THE HUMERUS 

1 -Ray Appearancea In the Bones, Course and PrognoslB, Differ- 
ential Diagnosis, Symptoms, Treatment 

October IS, 1917 

The case which we are to discuss this morning is an unus- 
ually interestmg one not only as regards the primary disease but 
also the comphcating condition 

Mr A , to whom the case was assigned m the wards, will 
give us a bncf history 

The patient, W S , a violinist aged sixty two, entered the 
hospital October 8, 1917, complauimg of a pamful swelling of 
the right elbow of eighteen months’ duration 

Family Butory — ^Negative 

Personal Btstory — ^Always strong and well No illness 
except the diseases of childhood until the present illness Al- 
waj's a heavy smoker Very moderate drinker Denies s enereal 
In 1892 fell and broke left patella. Of late j’ears increasing 
deafness, and occasionally moderate sensations of fluttenng in 
the region of the heart. No other cardiac symptoms No res- 
piratory, gastric, or renal symptoms Weight for thirty yaars 
180 pounds, now 160 

Present Illness — For the past eighteen months the patient 
has suffered from pam m the region of the right elbow It 
^lagan as a slight and variable tinghng m the jomt, later bccom 
lag burmng, and finally stabbing and paroxysiiial For the 
past few months the pain has been of a dull character, but con 
stant and very severe, worse with any motion of the elbow 
At first confined to the jomt region, latterly the pains has c been 



948 


EDWIN A LOCKE 


felt ui the upper forearm and lower arm Any mohon at t* 
elbow-jomt has become less and less because of pain Nosinl- 
mg was noted imtd about three months ago, since wbch tmie4 
has mcreased rapidly and has been considerably inflamed Th 
enlargement was first noted m the region of the olecranon 
PhysTcal Examinahon — A few moderately enlarged 
nodes in the antenor cervical region, not tender The heart 
very shghtly enlarged to the left, no murmurs, sounds of god 
quahty, A* shghtly accentuated Peripheral artenes palpable 
and tortuous Blood-pressure The right elbow is enl^ 
to about twice its normal size, with the greatest prommeDce 
posteriorly, shghtly reddened over the outer porbon where theie 
IS defimte fluctuation Very acute sensitiveness to presswe, 
the shghtest passive motion gives mtense pain 

Blood Hemoglobm, 85 per cent Red count, 4,320,09) 
per cubic millimeter Leukocytes, 8400 per cubic miUnndtr 
Wassermann test negative 

Unne normal except for shghtest possible trace of albuifflir 
Temperature, pulse, and respiration normal 

Dr Locke Bnefly stated, we have here a man of sixtj'tw 
years whose past history is negative and who during the past 
eighteen months has suffered from a slowly mcreasing and paia* 
fill swelhng of the right elbow Your physical exammatioD b 
negative except for the condition m the elbow and the evidence 
of artenoscJerosis What conditions have you considered as 
explammg the sweUmg m the nght arm? 

Mr A I have considered gout, cJiromc arthritis, Charcet’s 
jomt, tuberculosis, osteomyehtis, syphihtic arthritis, and roeiig 
nant chsease 

Dr Locke Before discussmg the chagnosis I want to sboff 
you the x-rays of the affected arm The appearances are qwte 
extraordmary Note first that the humerus is fairly evenly 
enlarged to nearly twice its normal diameter, but the hme salts 
me stnkmgly lackmg The normal structure is almost entirel) 
lost The medullary portion is fauly marked, the cortex b 
unevenly striated, with here and there coarse trabeculae 

At Its distal end for a distance of about 3 inches the bone is 
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epresented by a mere shell very much broadened, honeycombed, 
,ind irregular There is hardly a semblance of a joint cavity 
Mkewise the structure of the epiphyseal portion of the radius 
ind ulna present changes of exactly similar nature except that 
there seems to be httle if any enlargement- The diaphysis of 
these two bones for a distance of 3 or 4 inches shows a marked 
legree of absorption, though the size is unchanged and consider- 
ible normal structure is preserved The calcified arteries arc 
plainly visible- 

you now discuss the possible diagnoses which you men^ 

loned? 

Mr A There is no evidence for gout either in the history or 
ihyacal examination The patient has had no symptoms sug 
jestmg this disease and I can find no tophi The x ray is nega 
ive so far as gout is concerned Chrome arthntis seems more 
irobable- 

Dr. Locke If this is chrome arthntis it must be one of two 
orms, namely, osteo-arthnUs or mfectious arthntis. So far as 
he former is concerned it would be very unusual to have an osteo- 
Jthntis confined to an elbow jomt. It is much more common 
n the knee, hip, spme, or small bones of the feet and hands, 
'urthermore, the jomt does not present any of the character 
>tiC3 of this condition. Finally, the x ray gives a picture enUrcI) 
Jilihe osteo-arthntis. 

So far as infectious arthntis is concerned it is sufficient to saj 
bat the patient hng had no general symptoms of an infection, 
bere are no heart comphcations there is no evidence of a «^urce 
f mfcction, and locally the signs of inflammation, except for 
^un, tenderness over a hinited area and shght redness over a 
mail area of the surface, arc wanting The x ray docs not shoi\ 
be usual features of this type of jomt disease 

Charcot’s joint the next condition mentioned 

Mr a I beheve this disease can be rcadil} ruled out. 
hcrc is no tabes, synngomjclia or other chrome disease of the 
3inal cOrd here to which Charcots jomt is always secondary 
he pain and tenderness are more extreme than is ever seen xn 
us jomt disease. 
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De Locke The radiographs again give us valuable assist 
ance The -r-ray appearances in Charcot’s joint are very definite. 
Most charactenstic of all is a degree of hypertrophy greater than 
IS found m any other joint condition which I can recall Not 
only does one see large excrescences on the bones forming the 
joint, but the capsule contains relatively large, free bodies which 
are densely calafied 

Me a The advanced age of the patient is very much against 
the diagnosis of tuberculosis There is no evidence of tubercu 
losis elsewhere in the body With this disease there should be 
some fever reaction, the pain and acute tenderness would not be 
so extreme, and there are no smuses which after a period of 
eighteen months might be present, and the roentgenograms do not 
show appearances characteristic of tuberculosis 

Osteomyehtis is likewise rare at this patient’s age, there is no 
evident primary focus so commonly present, and fever is absent 

De Locke Would you not expect a leukocytosis if this were 
a case of osteomyehtis? 

Mr a Yes 

Dr Locke There are no general symptoms of a localized in 
faction The i-ray appearances might conceivably be explained 
as resultmg from an infectious process mvolvmg the bones and 
jomt Schuchardt descnbes an unusual chrome infection of the 
bones (“osteomyehtis centralis chromca”) which is seen in mature 
years If the focus m the long bone is near the jomt the latter is 
often mvolved It seems to me, however, that osteomyehtis may 
safely be excluded 

Mr a Syphihtic arthntis need not be discussed, as there is 
no history of a luetic mfection and the patient shows no evidences 
of the disease The Wassermann test is negative 

De Locke Syphilis of the jomts is a relatively rare affection, 
especially m the acquired form In the tertiary stages jomt 
comphcations occasionally develop, and, I beheve, are alm®^ 
never recognized as luetic Two types occur (1) The so-call 
“piensynovial gummatous arthntis” usually affectmg the knee* 
jomt, but occasionally the elbow, the penarticular tissue bemg 
mvaded by gummatous deposits It may simulate closely jomt 
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tuberculosis (2) A rarer form, which is really an osteo-arthntis, 
IS also most common in the knee The resulting enlargement of 
the bones may be mistaken for osteosarcoma. 

What form of malignant disease had >ou m mmd? 

Mr a Primary carcinoma of the bone is very rare, and 
secondary carcinoma can be discarded, os there is no primary 
focus which after so long a period would be evident If the 
tumor is a mahgnant growth I had considered it a sarcoma of some 
form Its gradual growth with increasing pain and loss of 
function of the joint is characteristic of sarcoma The general 
appearanre of the tumor is typical also 

Dr IiOcke I should consider the extensive destructive proc- 
ess in the bones and jomt as indicated by the roentgenograms as 
typical of what is often seen m sarcoma It seems to me the 
most probable diagnosis is sarcoma of the humerus. 

Close observation should have led you to note certain other 
appearances in thiq patient which are very obvious and which arc 
pathognomomc of another disease The malady is a very com- 
mon one and so striking in the deformities which it mvanably 
presents that it cannot be overlooked It is my experience that 
the condition is but seldom recognizaf Did you notice any de- 
formities? 

Mr. a. His legs are somewhat bowed, but I thought it was 
due to old age 

Dr. Locke Yes, the legs are evenly and markedly bowed 
throughout, the curve bemg outward and forward The bowing 
is perhaps more noticeable m the lower legs than in the thighs. 
Palpation of the thighs indicates a considerable thickening of the 
femora and thej are much curved The tibuc arc enormous, 
kemg at least twice their normal size, almost cjhndnc and their 
surface \cry uneven, the normal markings bemg entircl> lost 
The left shows greater changes than the nght Both knees arc 
very ma3si\c, but motion is reasonably free There arc no ob- 
jective signs of inflammation The feet and ankles arc not 
noUccabb abnormal The pchis is cxtrcmclj broad and if }'ou 
^ examine the bones you will see that the} arc \cr> massive 
^d irregular 
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As I test the motion m his spine you will see that it is almost 
ngid throughout The lumbar portion has lost entirely its 
normal curve and the dorsal presents a very definite kyphosis. 

The chest may at first glance not strike you as unusual 
Look, however, at its general shape It is unusually deep, but 
not only is the antenor postenor diameter mcreased but the 
thorax looks as though it had been compressed laterally It is 
actually quadrilateral, m sharp contrast to the rounded chest 
seen m emphysema If you wiU examme the bones of the thoiai 
you will find that they are aU significantly augmented m sue. 
ask the patient to take a deep breath it mil be evident that 
e breathmg is diaphragmatic m type, the nbs scarcely moving 
as m normal respiration 

The normal curves of the clavicles are grossly accentuated 
and they are much enlarged and rounded Equally great change 
an of the same nature are to be found m the scapulae 
patient fails to show what is so strikmg m many, namely, sm 
appearance as though the head were set almost directly on the 
oulder girdle In some the chin is earned forward and prac 

tic^y rests on the sternum, from which it r-in be raised only an 
inch or two 

I am able to demonstrate more than the usual alterations m 
the bones of his upper extremities The deformities are about 
equal on the two sides The humen are bowed anteriorly through 
out then entire length, and as I feel them it is evident that they 
are much larger than normal The bones of the forearms do not 
ee enlarged, but you will clearly see a considerable outward 
en g Pronation is complete, but supmataon is greatly 

Inmted The hands appear unchanged 

e calvanum looks a tnfle larger than normal, hut the 
^ ward are withm normal limits You 
(pro lower jaw is very large and projects forward 

, ^ I now have the patient stand, many of these changes will 

e emp asized It also gives me an opportunity of calling yoar 
T certain important characteristics of the disease, 

e first place you wiU observe that the posture is quite uiuque 
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He stands with the feet strongly everted, so that they are at 
about a right angle and with one considerably m advance of the 
other This position of the feet is presumably tat pn m order to 
preserve a proper balance The bowing of the legs is much more 
evident in the standing position The internal condyles are about 
20 an apart- Marked flexion of the pelvis on the thighs throws 
the trunk forward, which, together with the fon\'ard curvmg of 
the spme, gives a striking stooping posture 

Particularly noticeable is the contraction of the abdomen- 
It IS small and protruding with a deqi transverse groove at the 
level of the navel due to the fact that the costal edge is almost 
resting on the crests of the flia. In consequence of the forward 
position of the trunk the arms appear imusually long, the hands 
reaching to the knees- This suggests the semblance of an 
anthropoid ape so often mentioned 

The patient’s gait as you see him walk is pecuhaily stiff and 
waddhng With each step the pelvis is tilted and the leg swung 
forward 

Considenng the changes which I have just demonstrated in 
the skeleton I fed sure it will be possible to ehat from the patient 
some further history bearing on these changes 

(Addressing patient) Your legs are considerably bowed 
Have you not noticed this before entrance to the hospital? 

Patient About eleven years ago my son called ra> attention 
to the fact that my legs were sbghtly bowed and for several j^cara 
following I think the deforrrutics increased somewhat, but for the 
P^ist eight or rune years I am sure no further changes baxT; taken 
place The left always been more deformed than the right 
The condition, hoivcvcr has never bothered me and I ha\'C paid 
very httle attention to it 

pR Locke Have >ou noted any changes of a similar nature 
in the thighs or pelvis? 

Patient I am sure no changes have taken place 
Pr. Locke Have jou had anj pains m the Icgs^ 

Patient Not in recent jears Some itars ago I occasion 
dlj had dull and rather severe pain in the lower legs which 
seemed to be m the bones 
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Dr Locke Have you ever had any localized swelling or red- 
ness over the bones of the lower legs, or has there been any 
tenderness? 

Patient No, but if I injure my shin in any way it seems 
imusuaUy sore and for a long tune 

Dr Locke Have you ever had cramps m your legs? 

Patient Not m recent years, but some six or eight yean 
ago I frequently had very severe agonizmg cramps m the calves 
of my legs after gomg to bed at mght 

Dr Locke Have you any opmion as to the cause of these 
cramps? 

Patient They usually came on at mght after I had been on 
my feet all day and was very tired 

Dr Locke Were these cramps severe? 

Patient At times they were very severe, forcing nie to 
bound out of bed I could get some rehef from rubbing the 
muscles, but more from walLmg about on the cold floor 

Dr Locke Have you noticed any difference m your gait of 
stifihiess m your jomts? 

Patient I can walk about as usual, although I am perhaps a 
httle more clumsy and stiff The jomts all over my body aro 
occasionally stiff also, but I have attributed thm to my age. 

Dr Locke Have you lost any height? 

Patient I do not think so I cannot recall exactly my 
former height 

Dr Locke It is obvious that from the patient’s position m 
standmg he must have lost at least 2 or 3 mches (To patient) 
Have you been obhged to mcrease the size of your hat in the past 
ten or fifteen years? 

Patient No, I wear the same sized hat now as when a 
young man, namely, 6^ 

Dr Locke Have you noted any change m the lower jaw? 

Patient Yes, for many years I have noticed that the lower 
jaw was somewhat more promment, and my family have called 
my attention to it 

Dr Locke I have taken the time to ask these quesbons 
before you because it illustrates so characteristically the insidious 
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of the bone is espeaally on the convex surface particularly inejs- 
lar and wavy Seventh, the minute structure of the bone appean 
absolutely abnormal, scarcely any of the normal markings bemj 
present In places, espeaally at the cortex, the bone seems thn 
and exudentty contams very httle hme salts, while m other placts 
the density seems to be mcreased Eighth, in the epiphyseal 



Fig — ^Lateral view of skulL Note the general increase in the osseous 
structures, especially the great thickening of the cali’anum and the alterations m 
the outer table. 

portion the bone seems very much maeased m size and the 
mtemal markmgs altered stnkmgly There is very coarse tra- 
becular markmg The articular surface seems to be unafiected 
In a few places you see small oval areas lymg lengthwise m the 
shaft of the bones from 1 to 2 cm m length which represent small 
bone cysts These are qmte commonly found in this disease 
On looking at these a;-rays one is immediately struck with the 
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clearness with which the artenes of the legs are seen Tbt> 
appear very tortuous, and from the dearness vnth which the) 
are seen it is fair to assume that they are extensively calcihed 
I shall call your attention to this same condition in the x ra> of 
the thighs and arms 




Hg 10 a— T Ra> of tumor of left t\bow The humerus U thktenerf to im 
Its normal me and in It* dutal portion the bone a altnoU. compfrtciv dfstro>Td 
llardlj an> normal }olnt mu«clc 5 remain. 


The fibuln arc not ^\cll shown m these x ntN-s hut it is clear 
that the ln^ol^cment of these lioncs although of the -^mc l>-pc, 
15 much less extensu c and marhcil The patcllx show consider 
able change 
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If we now examine the bones of the feet we observe ratki 
general changes of the type descnbed above m the os calosaini 
astragalus on each foot, and also in one or two of the tarsal bonb. 
Alterations of about the same grade as exist m the nght tibia are 



Fig loi Case shown in clinic Note charactenstics descnbed m teit. 

evident m the femora I am sure you are surprised by the 

ances of the bones of the pelvis Not only is the mtemal structure 

entirely altered, but the bone everywhere seems greatly thict 
ened Even m the vertebrje one finds evidences of moderate 
changes 



OSTEITIS DEFOEilANS WITH SAECOMA OF HI UERl S 959 

The thorax hkeivise shows xmmistakablc vanatmnb from the 
normah A few of the ribs are noticeably gross md m places the 
structure of the bones is quite similar to that desenbed m the 
tibue The most marked changes are seen m the cla\ncles and 
scapulas Even more marked are those m thi humcn l)oth of 
which are nearly twice the normal thickness anri 'irc motler it* ]> 
curved antenorly The bones of the lower arm irc < n!\ 
changed, while those of the hand ore normal except lor ui l jf Lu :> 
of the carpal row 

DISCUSSION 

We have before us, then, a patient whose h^li r g n itl 
skeletal deformities, and the x ray appearances ol thi '1 n ir 
very typical of osteitis deformans (Paget s disease) I ' ill 1 
you references to a few of the best general articles on tin l'ji 1 

Piget Med-Chlrurg. Tmns Med Chirurg Soc London itd wnes, \‘oL xiii j ' 

P 38 

SlernbcTB Notimagel s Spectelle Pathologic u Theropic Bd 7 T * Abl ». 

Packard Stede ondKirkbride Amcr Joar Med SeJ cml 559 1901 and Trans 

A«ot Atner Pbys xvi p 666 

Schlrmcr Centmlblatt f d Grenigeblete d Med u Chir Bd ir 15 10 
DaCosta, Funk, BcTRcitn and Hawk Publlcationi from The Jefferson Metllcal 

College and Hospital, \ol Nd 1915 p i 

The term “osteitis deformans" was first suggested b) Czemy 
m 1873 The condition described under this name was a local 
inflammatory process confined to the lower portion of one tibia 
and fibula m a young man of twenty two From the dcscnption 
of the case giwn by Czerny it is clear that the condition which he 
describes is entirely different from the di'^c now commonly 
knowTi by that name 

A years later namely, in 1876 Paget reported Iicforc the 
Medico-Chirurgical Society of London a senes of 5 cases under the 
title, “On n Form of Chronic InflarnmnUon of Ilono (O^tcias 
Deformans) " This paper ls one of the classics in mixlianc and 
I would strongly ad\asc all of you to read it It i'' quite remark 
able for the accuracy m observation anti llie masterly dcscnption 
of the dLscased condiUon It is fair to say that the histora of the 
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1 disease begins with this paps 
by Sir James Paget Thirteen 
years later this same author 
stated that he had subsequently 
seen 18 cases, making a total rf 
23 Smcethistimeavolununons 
hterature on the subject has ac 
cumulated, but notwithstanding 
the many studies made, surpm 
mgly httle has been added to the 
ongmal descnption by Paget 
Inodence The onginal 
statement of Paget that the dis- 
ease IS a rare one would seem to 
be borne out by the fact that to 
date approximately only W* 
cases have appeared in the hteia 
ture Hurwitz found only 3 cases 
among 30,000 medical admis- 
sions to the Johns Hophms 
Hospital, and DaCosta, Fin'll 
Bergeim, and Hawk only 3 cases 
among 38,000 admissions to the 
new Jefferson Hospital in Phda 
delphia I cannot agree, how 
ever, that the condition is so ram 
as these figures might indicate 
for my own expenence include 
nearly 50 personally obsen 
cases Each year several are 
seen m the wards of this hos 
pital 

Etiology — Many theonj 
have from time to time been a 

rig 102 Right radius and ulna. Ulna normal Radius shoivs 
bowing and alterations in structure throughout the diaphysis Articular 
unchanged 
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vanced to explain the ongin of this disease Among these cause 
are gout, chronic rheumatism, syphilis, trauma, neurotropk 
condition, disturbance of the secretion in the ductless glands, 
and bactenal mfection Positive proof is uniformly lacking that 
any one of these is the cause of the changes m the bones, and I 
beheve it can be reasonably stated that the etiology is unknown 
In my own senes of cases I have been particularly struck with the 
fact that they have umformly shoum an extreme degree of arteno- 
sclerosis which I can hardly conceive as appeanng in so large a 
senes without some etiologic significance Your attention was 
called to the high degree of sclerosis m the artenes of the anns 
and legs of this patient as mdicated m the a-ray plates It is mj 
conviction that the disease is m some w’ay dependent upon trophic 
changes which result from extreme artenosclerosis 

Osteitis deformans is usually spoken of as a disease of old ag®, 
but a stud)'^ of the cases in the hteratme indicates that m a 
majonty of instances it begins m early middle hfe Sewral 
mstances of cases begmumg imder twenty have recently been le- 
corded Its course is usually a 'very long one, frequently covering 
thuty or forty years, and as the patient usually conies under 
observation only when the disease is well developed, which ^r^ 
quently means after a period of from ten to twenty years, it is 
easy to appreciate that the impression should be given of a disease 
of old age 

Heredity seems to play a very definite part A considerable 
number of mstances are now recorded where a member of the 
previous generation suffered from the same malady Among the 
cases which I have observed approximately 20 per cent gu'® ^ 
history of the same condition havmg existed m one of their 
parents 

Males seem to be about twice as frequently afiheted as females- 

Pathology — ^The essential changes takmg place in the bones 
may be summarized as follows 

1 The process usually begms m the long bones of the lov^ 
legs, although not mfrequently its first appearance is m the sk 
In the late stages of the disease practically the whole skeleto 
may be mvolved 
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2 The individual affected bones are much enlarged, and m 
the case of the long bones are more or less cyhndnc and shoi\ the 
process evenly distnbuted throughout the entire ^haft. In a 
few instances individual bones are seen in the a rav where the 
changes ore confined to a third or more of the Umc giMng the 
appearance as though the shaft were gradualK Ixmg m\adcd 
The surface is shghtly rough and imcvcn, but niMi shows large 
exostoses 

3 Bowing of the entire shaft of the long boius 1 mirl cd and 
charactenstic 

4 For the most part the bones are soft and i ul i isiU w ith a 
knife, although in certain areas and especiall\ in ll » late stag' s 
of the disease one finds areas of ivorv hardness 

5 The cut surface shotvs a coarse, trabecular strui tuic alter 
noting With large and small areas of denser bone tU'SU' ^^’hcn 
the process is well advanced the normal appearmcc of the cut 
surface is entirely losL The bones seem \ery nch in blu m1 

6 The marrow space is early encroached on and frequentb 
entirely obUterated 

7 The periosteum is not, as a rule, thickened, but is often 
shghtly adherent 

8 Small cysts arc frequently seen 

9 The articular carblagcs arc, os a rule, preserved and cancs 
and necroses are never present- 

The process gomg on in the bones is a double, one First 
there is a resorption of old bone, second an apposition of new 
“fibro-osscous” tissue From x ray studies of cases o\cr a long 
jicnod of jears it seems evident to me that the two processes go 
hand m hand although probabl> the resorption of old bone is llic 
initial one The apposition of new bone takes place Hrgclj from 
the periosteum, although the marrow conlnbutcs also 

Careful chemical analyses of vanous bones m 4 of my cases 
have gi\*cn somcrwliat STirjing results which ore difficult to inter 
prcL These analyses ha\*c all shown a great increase in the per- 
centage of organic matter with a marked dimmution in the per 
centage of lime and magnesium and a shght decrease m the per 
centage of phosphorus The onl> trustworth> metaboksm cx 
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penments are those recorded 
by DaCosta, Funk, Bergeun, 
and Hawk (2 cases) Thej 
find a pronounced detention of 
calcium, magnesium, and pho^ 
phorus, mth a pronounced loss 
of sulphur, which findmgs the) 
mterpret as mdicating a stimn 
lated osseous or osteoid forma- 
tion accompanying the resorp- 
tion of the highlj' sulphurized 
organic matrix 

S 3 rmptomatology — ^The dis- 
ease shows quite extreme rana 
tions both m the rapidit) of 
its development and its clinical 
manifestations, but, on the 
whole, the chnical picture is one 
of unusual definiteness Only 
m its early stages should the 
disease ever be confused wth 
any other condition 

The roentgenograms particu 
larlj show structural changes, 
deformities, and an order of m 
volvement of the bones which 
is umque 

The onset is mvanably ui 
sidious, the patient bemg unable 
to give exact statement as to 
the duration As a rule neither 


Fig 104. Reproduction of a tibia of an advanced case of osteitis defor®^®^ 
Compare with a: ray of tibia (Fig 103) The bone is involved m its upper 
thirds only, the bne of demarcation between the diseased and normal bone 
well defined In the diseased portion the stnkmg features are the enormous thick^ 
mg, greater in the anterior portion, and with alterabons in structure, the shfih 
antenor bowing, and the mcrease m blood 
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pain nor deformity IS the first symptcan noted In a vast majority 
of cases the first signs observed are objective and consist in a 
bowing of the lower legs* Tfie process which so often b^ins in 
the tibire gradually involves the rest of the skeleton almost 
always m a manner which may be called irregularly symmetric. 
In a few cases given in the literature alterations in the cahmnum 
seem to antedate by a considerable penod, often years, those in 
other parts of the skeleton (hyperostosis crann) In a vast 
majority of cases, however, where the process is well developed 
the atth;! bones are the ones most involved 5-Ray studies of 
cases of osteitis deformans demonstrate clearly that the process 
may begm m several bones at the same tune. The characteristic 
bowmg of the long bones is admirably illustrated by the case 
which you have seen today The arching is always in the direc- 
tion of the natural curve of the bone 

The attitude of a case of osteitis deformans on standing I 
have demonstrated to you moming in considerable detail 
You have seen that it is both umque and grotesque So character- 
istic IS it that in well-developed cases inspection is quite sufficient 
for diagnosis The head is, os a rule, enormous, the enlargement 
being confined largely to the calvanum It is frequently earned 
forward with the dun almost touching the chest. The small 
quadrilateral thorax is held rigidly during respiration and the 
hones seem massive. The spine is curved forward, bringing the 
costal border almost in contact with the crests of the ilia The 


abdomen is, m consequence, small and protruding, and usually 
With a deep transverse groove. In contrast to the relati\cly 
small trunk the pelvis is enormously widened and seems out of 
di proportion to the rest of the body The legs arc 
outward and forward and m extreme cases arc actually crossed 
On standing, the feet arc everted to approxmiatcI> an angle of 
90 degrees, and there is a considerable degree of flc.oon m c 
kip-jomta, knees, and ankles Although much less frequently 
the arms may also present quite marked changes, the 
arms bemg curved forward and the forearms outward an or 
The gait, as you have seen, is stningcl) labored an wo 
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Pam, whicli is present m a considerable ma3onty of cases, e 
a most annoymg symptom As it comades witb the seat d 
bone changes it is most common m the legs, although I have 
frequently seen it m the arms and back The character of tk 
pam IS vanable Most commonly it is described as an mtease, 
dull, rheumatic pam which seems to be m the bones Occaaofr 
ally it IS sharp and lancmatmg An mdividual with ostatB 
deformans may reach an advanced stage without any pain irtat 
soever With the vast majority the mtensity of the pain dimsi- 
ishes matenally with the advance of the process m the bones. 
Intense cramps m the muscles of the lower legs are commoa. 

I have observed very constantly m these cases general failfflj 
health, and they frequently present the picture of prematme 
senihty Although the jomts are seldom mvolved in the sensed 
any actual arthnbs bemg present, patients very frequently co®" 
plam that all theit jomts are stiff 

Undoubtedly a mono-osletltc form of this disease occuis, 
although it must be considered an excessively rare conditica 
Dr Hurwitz, of the Peter Bent Bngham Hospital, has recently 
pubhshed an excellent paper on this subject reporting one of 
own and coUectmg others from the hterature No case of tin 
type should be accepted as an example of Paget’s disease unless 
the diagnosis is confirmed by histologic or radiographic examna" 
tion, for the condition may be easily confused with syphibs or 
mahgnant growth of a bone Several cases which were apf® 
rently the mono-osteitic form have come to my notice hr 0® 
instance radiographs of the entnre skeleton have shown typJ 
osteitis m multiple bone 

Complications are not a strikmg feature of this disease- 
Occasionally I have seen severe neuralgia develop, but with no 
greater frequency than m the case of other chronic debilitating 
diseases Cardiovascular changes are perhaps most coni®o J 
associated with the condition The frequency with which * 
high degree of arteriosclerosis occurs has already been emp 
sized Undoubtedly as a result of ting condition myoca^hs 
IS frequently found In the late stages of the disease carded 
dilatation is so common as to be almost considered the 
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Fractures of the affected bone are far less common than m osteo- 
malacia, a fact entirely m accord with the striking difference m 
the process m the two diseases. Surprisingly few mcamples of 
fracture are foimd m the literature of this subject Among 
my own cases I have seen a considerable number, usually of the 
tibia, femur, or long bone of the arm The eiqilanation of the 
fact that fractures of the diseased bones do not occur more fre- 
quently is explained by the extensive formation of the so-called 
“fibro-osseous tissue** which plays such an important part in the 
pathology of the disease, I have personally seen some eight or 
ten examples of fractures, usually spontaneous, in patients suf- 
fetmg from osteitis deformans, and m each infrtfmre the bone has 
healed promptly and completely Indeed, m a few cases the 
healing has seemed even more prompt th an m the case of normal 
hone. Although the disease itself practically never involves 
the jomts, a moderate degree of osteo-arthntis, egieciaDy in the 
fcnee, hip, or elbow, is a fairly frequent accompaniment, Local- 
iwd periostitis, usually of the tibia, is very frequently met with* 
Insamty has been recorded in a few cases. Paget himself em- 
phasized the frequency with which malignant disease either of the 
bone or other tissues complicates osteitis — 8 of his own cases 
were traced to the end, and 5 died of mahgnant disease. Many 
other examples of such an association are recorded It would 
seem reasonable that sarcomatous growths should develop m the 
hone where, as a result of the extraordinary changes, the normal 
cellular activity must be greatly disturbed 

Course and Prognosis — The course of the disease is, as a rule, 
Very protracted, ranging from ten to fortj years The acti\ity 
of the process m the bones very often seems to become quiescent 
^ter a period of ten or twenty years I can recall several m- 
stanccs where the disease not appeared to progress during a 
penod of ten or twelve years and where the x raj's ha\ c failed to 
show any progress m the alteration Death nc\cr results from 
fhe osteitis, but from some mtcrcurrcnt disease, most frcqucntlj 
of the cardio\Tiscular system 

Differential Diagnosis —This seldom if cxct presents anj 
difficulties unless it be m the vety carlj stages of osteitis defer- 
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mans when the characteristics of the disease are not fully dmi- 
oped 

Locahzed hyperostoses may rarely be confused with Paget's 
disease, espeaally those of luetic ongm Hyperostosis afiect 
only a portion of a smgle bone, most often givmg it a spimllt 
shape locally, but not defonmng the entire bone as in the cased 
Paget’s disease The «-ray mdicates a penosteal growth, usually 
a spmdle-shaped enlargement of the bone, and, so far as the finer 
structure is cxincemed, only an mcrease m the normal structure 
or mcreased density 

Rickets possesses only the most superficial resemblance to 
osteitis deformans The former is a disease of growmg bones o 
early life It is not progressive and the osseous changes are not 
so general The process affects the epiphyseal portions partcu- 
Jarly, which are short and small, and the curve unlike ostatt 
deformans The x-rs.y appearances m the two conditions aie 
entirely dissimilar 

Osteomalacia under some circumstances presents a picture 
more dosely resembhng osteitis deformans than any other con- 
dition Osteomalaaa occurs most commonly m young women, 
espeaally after childbirth Spontaneous fractures are more 
common AnatomichUy the changes m the bones are rymt® 
unlik e those found m osteitis The bones are thm and show s 
marked process of atrophy The bowmg is angular and irregu 
lar, as is also the enlargement When present In the case d th'® 
disease the process m the bones is essentially one of decalcifies 
tion, whereas m osteitis deformans the predommant process c 
one of new bone formation with an actual deposit of hme salt 

Osteoporosis senihs need hardly be mentioned Here there is 
no hypertrophy of bone, but rather an atrophy and deformity 
occurs only as a result of fracture and callous formation 
IS wantmg 

Secondary hypertrophic osteo-arthropathy (ostfioarthrO' 
pathie hypertrophiante pneumique, Manfe) m its later stage® 
may , as m one example which I recall, show changes m the lou? 
bones not unlike osteitis deformans In this instance the bone® 
were enormously thickened and the finer structure as shown m the 
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X ray was very suggesbve of osteitis deformans The bones, 
however, were not curved Except in these late stages the process 
m the long bones is stnctly confined to the cortex, the new bone 
being laid down as a definite layer just beneath the pcnosteum 
The clubbmg of the fingers and toes and the cyhndnc enlargement 
of the lower legs and forearms are signs which m themselves arc 
suffiaent to establish a diagnosis of osteo-arthropathy as against 
osteitis deformans 

Therapy — There is no specific treatment 

Note — The patient left the hospital on October 21st and on 
November 23d he entered the Peter Bent Bngham Hospital on 
the service of Dr John Homans, 2d Dunng the Interval the 
tumor had mcreased considerably m size and the symptoms were 
more severe A diagnosis of sarcoma of the humerus was made 
by Dr Homans, who operated December 12th, amputating the 
arm and resectmg the axfUa. The tumor on section was found 
to be a new growth of the femur, the central portion having broken 
down and being filled with a bloody fluid Histologic eminm ation 
showed the structure typical of spindle-celled sarcoma (Dr 
Wolbach) 
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PREMATURE LOSS OF HAIR 

InfettJims Diseases , Diagnoses , Effects of Systemic Toxemias 
oa tie Scaip, i-Ray Alopecia, Hygiene of the Hair, Manage- 
Eient and Tfeatment of the Different Varieties of Alopecia, etc. 


Geiitlemen It has been said from time to time by vanous 
ether qiecialists m medicme that dermatologists often wntc 
spon trivial themes. This may be true at times from the view- 
point of physicians who are not interested m scientific cutaneous 
medione, but I assure you that there are many chmeal themes 
windi may seem of slight importance to a man m bis capaaty « 
«a operating surgeon, for instance, but let that same man be 
affected by certam skm diseases and he will often qmckly chan^ 
ha mind and come running to the dermatologist for help an 
advice. Such an assertion I base on repeated experience, u 
a theme is premature loss of hair, a loss which may result from 
an infecticms dis e a se, from alopecia areata, from the apphea o 
^^taysj but prmapally from the combination of hercditj an 
subsequent infection with the germ of seborrhea. r,vUions 
hfedum Diseases— Ti an individual acqmrea an inf^ ^ 
~®ae, be it pneumonia, scarlatma, measles, or what ' 
haijnently notes a subsequent loss of hair which is 
m distribubon and may be shght m am<^t 
'^idi a degree as to alarm his peace 

0 be any hard-and-fast rule in the frequen^ decided 
but let me state that it occurs, eorfc^ 

®|^ty of instances. There is, however, a (jie 0°-“*^ 
'‘'»«^^ce of the mtervaf of tone elapsmg between tn 
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of the fever of the disease and the subsequent initial loss of kr 
One might even say that one could teU a patient the exact dalt 
of the madence of his previous constitutional symptoms if one 
were told the precise day on which the hair began to fall TIie 
interim is practically three months 

In this connecbon allow me to relate a cunous illustratKai 
of this phenomenon A young girl was attacked by erysipeha 
of the scalp which m the course of the disease mvolved the ante- 
rior half of thfe head A few days after the subsidence of the in 
fection the hairs began to fall from the mvolved jiortioa of tie 
scalp and eventually practically totally disappeared, but three 
months from the time when she fell ill the hair began to disap- 
pear from the remainmg portions of the head Here we had tie 
rare opportumty of observmg the local as well as the constitu- 
tional effects of a toxin 

This local effecrt of mfectiou is, of course, best observed m 
cases of alopeaa due to infection with the nngworm and favic 
organisms, t e , Tmea tncophytma and Tmea favosa, but here 
the loss of haur is due not to toxms, but to the actual consumP" 
tion of the hair by the plants In nngworm two varieties of 
hyphomycetes are observed, the microsporon and the megalo- 
sporon In the former only children up to the age of fourteen 
are affected and the result is one or more sharply bounded, 
rounded areas of apparent baldness m which one observes the 
scalp covered with ashen gray scales from which emerge a rel 
atively small number of hairs perhaps f mch m length If 
pulls out one of these hairs and holds it up to the hght one 
■will note Its apparent mcrease m diameter due to the surround 
mg envelope of plant growth In the baldness due to the large* 
spored variety aU ages may be affected, but m Boston this type 
exists m not more than 10 per cent of the cases Here the area 
is ill-defined and of irregular shape The scalp is reddened and 
the overlymg scales are few m number There are no broken-off 
haim and islands of perfectly normal hairs may persist m th® 
mi t of the affected areas In favus the loss of hair does not oc- 
^ m any prescnbed localized patch — it is totally irregular, it 
has no defimte shape One sees merely the absence of hairs, a 
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yellowish, adherent, sparse scaling and a darkly reddened skin 
Occasionally one can note the arcnmpilar, saucer shaped yellow 
disk, called the scutulum, and, finally, if one will scrape away this 
scutulum or any other adherent scales, one will find a raw, 
bleeding surface Fortunately, this disease arises hut seldom 
in the New England states We see numerous instances of this 
infection in our hospital dimes, usually in the eastern European, 
almost always in the Russian Jew who has evaded the vigilance 
of the immigrant medical inspector In this disease there is not 
only an alopecia (which is permanent) but also an insidious de- 
struction of the filnn and its adneaa, so that in the neglected and 
untreated cases the end result is a thin, cigarette-paper like 
scar tissue covering the skull, all else is gone 

In these two diseases, ringworm and favus, the hesitating 
observer may clinch his doubtful diagnosis by a microscopic 
exammatiom Remove a bair or a scale from the affected area, 
but choose the hair m preference if a diseased hair can be found 
Place this material on a shde and |>our several drops of ether 
upon it to remove the confusing fat drops Add KOH in 40 
per cent, strength to dissolve the keratin and render the object 
more translucent Apply the cover glass and examine under 
a high, dry lens with the transmitted hght largclj excluded 
The typical myceUum and spores reveal the true nature of the 


process. 

To return a moment to the effects of systemic toxemias on 
the scalp With two notable exceptions the lost hairs ore so 
evenly distributed that we never note any sense of bal areas, 
one hair in every twenty, one hair in every ten or less, di^pi^rs 
and we observe a slight or marked general thinning of e r, 
nothing more As a rule, severe alopecia, subsequent o m 
fcctious diseases, is fortunately rare and the chances o re um 
urc generally most favorable. The two prominent 
to the above rule of thinning arc in sj^ihihs an m o 


rcata i i / if 

In syphilis wc meet this focal loss of hair, :md 

St of all above the cars, and from these twopo r the dis- 

on extends gradualJ> backward and upward, an x 
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ease continues untreated or unchecked the process involves tk 
whole scalp even to complete baldness, but such a contingency 
IS exceedingly rare, and let me state m passmg that syphilitic 
alopeaa is by far the exception and not the rule, contrary to 
popular behef There is a probable reason for this focal alo- 
peaa m syphihs In most of our infectious diseases we are deal 
mg with a general, one might, say distant, and not localized 
toxemia, m syphihs, on the other hand, we have, to he sure, the 
usual general poisomng of the infectious process, but we have 
also the focal toxemia The spuochetes of early syphihs are 
borne by the blood-vessels probably to all parts of the body, 
and therefore to the scalp We know from our knowledge of 
anatomy that the finer arteries of the .skin project at regular 
mtervals vertically upward to the free surface like the trunb 
of a tree, and then, like its branches, spread out on the surface 
m the form of capillanes m a circular arrangement Such a 
structural arrangement would seem to explam the localized, 
more or less arcular depilating action of the syphilis virus and 
its toxms 

In alopecia areata we have a second type of defimtely local 
ized baldness Here one must hesitate m statmg too exphatly 
that the cause of this disease is a toxm At least ten years ago 
Jacquet, of Pans, drew our attention to the frequent concorm- 
tance of ulcerating teeth and alopeaa areata and he must have 
been one of the first medical men to suggest the r6Ie of focal 
pus as a cause for distant, subsequent, pathologic processes. 
Be that as it may, one must today appreaate the fact that many 
mdividuals affected with this form of patchy loss of hair ac* 
likewise suffering from abscesses m their teeth On the other 
hand, careful observers have noted too frequently m these 
patients the history of nervous shock to be able to ignore the 
fact that such a factor may play an etiologic rfile m at least 
certain of our cases 

The diagnosis of alopecia areata is a very easy one. Sud 
denly or gradually the victim notices a smgle bald area on the 
scalp or m the beard Slowly or rapidly, as the case may be, this 
area mcreases m size and simultaneously one or more similar 
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patches may develop This is all, and the now womed patient 
comes to us and we note the patchy loss of hair The diagnostic 
feature of the case is that there is no redness of the scalp, no 
scahness, no infiltration, no papulation, no subjective symptoms 
— ^just one or more, smgle or multiple, discrete or coalcscent, 
round or oval, small or large, totally bald areas But kt us 
look once more before stating finally or too categoncally that 
the patch is totally bald, for around the periphery we may note 
one or more peculiarly formed hairs of larger diameter distaDy 
than proxrmally, the so^alled pathognomonic exclamation 
pomt hair The disease with or without the best of care may 
progress locally until total baldness of the scalp and beard maj 
result, the eyebrows and eyelashes may share in the general 
defluvium, and m the end the patient may stand before us a 
hairless bemg Such a fate bodes ill for the future, but cxperi 
cnee hq^ led us to beheve that if eyebrows and lashes persist 
the patient will eventually regam his normal appearance 
The Joss of hatr from eeposurt to x-rays is naturally a phe- 
nomenon relatively new in our experience, but it is a condition 
which we as practitioners must appreciate and recogmre and a 
contingency which the radiologists must always bear in mind 
and guard against Nowadays not many weeks elapse in which 
the busy dermatologist is not confronted with this new entity, 
and he must not make mistakes, for this condition is mcreasing 
in frequency almost pars passu with the ever widening scope o 
X raj mvcstlgations. Approximately ten days after the improj^ 
crly or insuffiaently screened exposure the hair begins to f an 
continues to fall m proportion to the susceptibflity of the patient 
and to the length or the frequency of the exposures up to a maxi 
mum total loss In the stiU more severe cases there ma> be not 
only alopecia but also erythema and even vcsiculation, ut e^ 
conditions are now, fortunateI> , growing to be 
observed One may well ask how to differentiate YT® 
alopeaa from other forms, and especially from ^t o a 
areata The loss of hair following x radiaUon is apt to Dc o 
somewhat large extent, it is apt to be definite!) on one or 
Hdcs of the head or directly anterior or unqucsUonablj posterior, 
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unless, of course, this loss of hair was intentional, for at tie 
present moment skilled dermatologists are making use of tk 
depilatmg power of the rays to produce the fall of ban m case 
o*f rmgworm and favus, thus depnvmg these plants of tiar 
prmapal food supply and consequently causmg their rapid 
death and disappearance In such circumstances the loss of 
hair IS patchy In both of these contmgenaes, howei'er, tk 
suspiaous observer could make the proper inquines, leam tb 
truth, and clear up the mystery We must also be on our guard 
about confusmg a-ray alopeaa with that due to syphilis hat 
year a physiaan consulted me on account of a marked loss of 
hair over the ocapital region He said with some heat that be 
was ashamed and exasperated by the furtive looks with wbicb 
some of his colleagues regarded his head and with the open 
tauntmgs of others who asked him where he “got caught” To 
one famihar with the exact nature of syphihtic alopeaa sucb 
suspiaons and accusations would have been impossible, 
as yet the knowledge of x-ray alopeaa has not filtered down to all 
members of the medical profession, and, of course, has not 
come to the ear of the laity to any great extent The truth 
the case of this unfortunate physiaan was easily obtained-' 
the man had had a chrome headache and repeated colds aw 
I the “throat and nose” speaahst had requested and obtain 
tachographs of the man’s frontal smus, the exposures ban? 
made antenorly and postenorly 

Fortunately, m a:-ray alopeaa the prognosis is almost always 
good, but some of the victims frighten us a good deal because 
their recovery is sometimes delayed for months Proper treat 
ment hastens perceptibly the regrowth of hair and should always 
be employed 

We come now, gentlemen, to the crux of this lecture fbe 
loss of hair due to the admixture of herechty and mfeebon, 
so-called alopecia prematura seu alopecia furfuracea 

When a young person comes to consult you for loss of bau 
of the type now under consideration you will almost always 
glean two facts — i e , a present or a past dandruff and the story 
that the father, or the older brother, or the grandfather los 
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, ha hair earij , less frequcntlj that the mother or the gnmd 
j mother suffered the same fate — m other words, it a much more 
. often the male who a attacked and who m his turn propagates 
j the disease than the female Thus I personalli consider hered 
I itj the principal cause of alopecia furfuracea, m other words, 
the future nctim is bom with a lack of nnmumt) to the bacte- 
, nmn of seborrhea and whether he acquires the infection or sub- 
sequently produces an nnmumt} to it depends upon the conduct 
, of his hfe and the treatment of his scalp It is the conduct of his 
hfe m this respect and the core of the scalp which haic prompted 
me prmapally to present this thesis on premature baldness 
and which w e will now discuss 

Hygiene of the Hair — healths bod} nuhtates against future 
dandruff Plenty of sleep simple food eaten slowl} , abundant 
' dail} and not too nolent cierasc in the open air dafl} bathmg, 
but not ol the scalp, good morals, and amidance of ciatemcnt 
should be our arm, for our statistics show that the }Oung men 
and women who lead nerve rackmg sedentary hsxs combmed 
with too rich and too abundant food and dnnk are the all too 
common suffcreni from this affection The hygiene of the scalp 
throughout early life means much to its future nelfore and there 
can be no doubt that the prevailing ignorance of the care ol the 
hair must be fought by a campaign of education if i\c want to re- 
store to asnlization the full heads of hair which the savage still 
cnyoys. 

Let us begm with the child There is no bard and fiut r^c 
as to the exact frequency with which a scalp should be 
As soon as an abnormal amount of grease piesuits it- e 
hair should be washed This maxiin should obtam throughout 
our hves In early childhood the average scalp should be sham 
pooed once a yivck because we know how rapid metabo is n 


this period of life. , 

Adolescents should wash their heads *"^1 . 

a good average. After the age of puberty wc shou ^ 

once in three or four weeks according to the drvncss or g^ 
ness of our scalps. As to the choice of soaps vre mus 
ty circumstances— a greasy scalp requires a do'n'S P’ 
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as castJe or ivory or possibly tar, a normal scalp is best semd 
by any good so-called toilet soap, a dry scalp is best washed mli 
a superfatted soap It is, therefore, evident that the maeasBig 
practice of the daily sousmg of the head m shower-baths isd 
in ocean or fresh water bathing is a custom to be severely cob- 
demned Our scalps and hair are normally oiled by a speaal 
fat secreted by our sebaceous glands, and any constant arfafical 
removal of this normal fat must "Of reason prejudice the well- 
bemg of our hair 

The question of our head covermgs must be taken into 
consideration A moment’s thought will reveal the fact that 
those races which have never worn hats are today spared the 
, humihation of baldness, and so our false prophets have cned 
that if we don’t want to lose our hair we must follow their ei 
ample and go hatless, but these men forget the dangers of too 
great cold and too great heat to men whose ancestors haw 
generations protected then hair and then brains from the ex 
tremes of our so-called temperate chmate It can be safety 
argued, I beheve, that our modem fashion of tnmming the has 
short does not afford men, at least, suffiaent protection against 
the wmter’s cold or the summer’s heat Then, too, we must 
' remember that the African negro and the American Indian, out 
models m this respect, are provided with dark and greasy shms 
and black and oily hair, conditions which protect them from 1^ 
dangers of the summer sun But there is a lesson to be learn 
from these facts, nevertheless, and a wise compromise to be 
made Let us, therefore, coimsel a warm, loose head coveimg 
m the cold months of the year, no headgear m the really tern 
perate penods, and a flexible, easy, hght straw hat during the 
hot months when we are actually m the duect rays of the sun, 
and this is espeaally true when on the bathmg beach, for the 
drops of water on our hairs act as mdividual biuiung glass©- 
There is also one exception to these temperate and warm weathei 
rules Always insist on a hat at all tunes when motormg-'the 
dust of a road is dirt, dirt which may contam sputum, 
and urme, dut which it would seem wise to keep out of our hea 
Fmally, let us most emphaticaJly advise against the prevaihuf 
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custom of wearing hats m the house, in the office, m the club, 
and on long hot railway journeys 

From the beginning the selection and care of hair-brushes 
and combs should receive attention m our almost inevitable 
struggle against scalp infection Girls and women do not need 
brushes and should never use them Fashion decrees that the 
hair of men must he flat, and thus brushes for them become a 
necessary evil, but let them choose the softest brushes compatible 
with this unwritten law We all retpiire combs I<ct them have 
long, blunt teeth placed far apart, and avoid those of porous 
material Never sanction the use of combs or brushes to re- 
move dandrufl or dirt, for this maneuver merely adds fuel to 
the flames— tiymg thus to remove the products of infection 
we merely infect the scalp still further Combs and brushes 
must be kept as aseptic as possible and we must recommend 
strongly as a minimiiTn a bi weekly soap-suds bath with subse 
ejuent immersion m alcohol and a final ciposure to the sxm for 
several hours Combs or brushes should never be lent or bor 
towed, and an mdrvidual’s own utensils should always be taken 
to the barber or the hair dresser and subsequently treated os 
described above It is a cunous law that prohibits pubhc combs 
tmd brushes in hotels and slewing cars and allows them m those 
hot beds of infection which we barber shops and hair-dressing 
parlors. The use of side combs is an unnecessary evil and should 
be discouraged Hairpins should be boiled frequently 

Barber shops are a necessary part of avilization, but we 
physicians must in future exert our influence toward their more 
hygiemc management* Regular customers should be obhgcd 
to bung their own combs, hair brushes, and shaxang brushes, 
and the present custom of storing at the shop tbcir individual 
implements should be abandoned for the dust of such an cnvi 
ronment is impregnated with other incn*s diseases, changes and 
substitutions mn occur and there can be no certainty that 
fbese necessary articles are ever cleaned and protected from 
subsequent contamination 

Freshly sterilized combs and brushes should be supphed to 
transient patrons at an mcrcascd cost, of ncccssit>, and razors 
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and sassors and espeaally clipping machines, also freshly stai- 
ized, should be provided for every customer It should a 
longer be possible that a barber should treat a fresh cnstana 
•without washing his hands, that he should drop a utenal ca 
his thoroughly infected floor and apply it ■without further ado 
to a man’s head, that he should take from the used towel iecq)- 
tacle a dirty towel to ■wipe the dust from a man’s brush, thatht 
should wet ■with his sahva a finger to test the sharpness oi J 
man’s razor These, gentlemen, are no exaggerations, but ptac 
tices which have been observed personally m some of the bd 
barber shops m Amenca 

From what has been said it is e^yident that much must be 
done to counteract the fate that hes m wait for the mdivudual 
who has mhented no unmumty to the organism of seborrhea 
When this bacterium has gained an entrance to a favorable soil, 
dandruff results, and, if left imcured or untreated, loss of hair 
ensues sooner or later m the great majority of instances 

The diagnosis of seborrhea or of its sequela, alopecia furfur 
acea, requires no great skill The scurfy scalp, the dandruff on 
the coat coUar, the itchy head, the reddened skm, the dry or 
greasy hair, the retreatmg forehead, the gradually develop®? 
tonsure, the insidious general thinnmg of the hair, are all,ahs, 
too frequent pictures all about us and need no further considera 
tion here 

Treatment of Alopecia — ^And now, gentlemen, we have de- 
scribed the different varieties and ■types of premature baldness- 
What can we do to cure or reheve them? Before telling you wbal 
seem to be the best modem apphcations let me ask you to re- 
hearse m your mmds the contnbutmg factors as they have he® 
described and enumerated, and ■then do you, m your turn, app f 
them to each mdividual condition These factors should perhaps 
be your mam gmdes toward treatment, for without such propby 
lactic mjunctions your care of the case would be futile 


Ointment A. 

Sodu biborat, 
Cera alb® \ 
Snlph praap / 
Aq roste 
OI petrolat. 

S Sulphur cream 


3S 
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'• For the first month this omtment should be apphed m the 
Ileast possible amount directly to the scalp one mght a week, 
ifor the second month one night m ten days, for the third 
[month one mght m two weeks, and subsequently the day the 
[hair has been cut or as soon as grease collects on the skin or 
the hair On the mornings foUowmg the apphcations of the 
[Omtment the scalp should be shampooed with an appropriate 
■soap (tude supra) 

1 Three mormngs a week (never at mght) one of the 'ollowmg 
washes should be rubbed gently on the scalp 
Waili A (If there U djmdrtifi ) 

ip Hydrarg chlortd. corroeiv las 


Eureaol fpro ctpiflla) 

Sp formtatoim 

OL ndni. 

Alcohol 

S 

30 
0-10 
ad. 350 

Or Wash B 

H- Acid, tartaric. \ 

Chloral bydrat./ 

OLridai 

Alcohol 

U 9 

o-S 
ad. 200 

Or Wuh C. (If there is no docdniff ) 
li Pflocorpln. nitrat 

OulnliL solph 

Tr ennthar \ 

Tr capde. / 

Alcohol 

065 

65 

U 13 

ad. 350 

Or Wash D (If the hair U oily ) 

Hydratg dilorW corroriv 

Aq. ammonlg 

Sp ether \ 

Sp lavmnduL/ 

Akobol 

35 

4 

U 35 

ad. 350 


Sypinlis — ^In tins specific instance of infection the best re- 
sults are obtamed, of course, from appropriate internal treat- 
ment with salvarsan and mercurv in combmation, but the local 
dismfecbon and stanulabon of Omtment A and Wash A will 
perceptibly hasten the return of the hair and free the patient 
from the patent, tnll tale evidence of his shame. 

Hingwrm and Fams —There is onlj one good modem treat- 
ment for these localized mfcctions, and that is dcpilation by 
means of the x rays, but this maneuw requires the cooperation 
of a tni5tworth>, competent, skilful radiologtsL There must 
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be no dangerous overexposures, for relatively harmless diseaas 
must not be compbcated by disastrous sequelre Let mt ai 
you not to apply omtments to the affected areas five daysbdm 
a contemplated *-ray exposure or for a space of ten days scb- 
sequently, because grease alters the susceptibihty of the stm 
to the rays, and if, by mischance, a resultant dermahhs actoa 
is developmg fats mvanably render the exposed skin mm 
vulnerable Two weeks after the exposure we should apply 
mght and mormng the following 

Ointment B 

Beta-naphthot 
Sulph flor 1 
Aad carbol / 

Vasetm 


2 

as 4 

3 » 


This antiseptic, stmiulatmg salve rather rapidly destroys tiit 
remauimg epidermic infection (for aj-rays are not parasitioda! 
but merely depilatmg), and also tends to hasten the regrovtli 
of the new hairs 

Alopecia Areata — In this disease our local indications are 
destroy the microbaallus, which is present m such pure quanh 
ties m the so-called peladic utncle, and to encourage the 
growth of hair, and therefore apply to the bald areas every 
and to the whole scalp once a week Omtment A or perhap 
better still 


/ Ointment C 
/ ^01 cadm, 

• Aad sahcyl 

Sulph pneap 
Vaselin 


aa 2 
3 * 


These omtments must be 
on the foUowmg mommg by 
quent swabbmg with alcohol 

Wash E 

I? 01 tiglu 
OL terebmth 


thoroughly washed from the scalp 
means of castile soap and subsc* 
Then apply with great caution 

i '3 

48 


dilutmg this wash at first with alcohol if papules, vesicopustulnS' 
or soreness develop 
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X-Ray Alopecia — ^After tlie r^ulation two weeks’ interval 
the scalp can be stimulated very properly and cfficaaoualy with 
Ointment A and Washes A or B 

Alopecia Fwfuracea — The treatment of thw common afflic 
tion 13 the same as that recommended under the heading of 
general infectious diseases. Remember all the prophylactic 
measures described and enumerated above and take care to warn 
your patients that this is a long and tedious process — m fact, 
that it must be pursued diligently and faithf ully for years to 
come R emin d them that dentists have educated them to take 
perpetual care of the teeth by daily brushing and frequent 
dental examinations, and make them appreaate the fact that 
hair and teeth are formed of essentially the same substance, 
and that both are liable to the deteriorating influences of modem 
civilization By such advice only, it seems to me, can we en 
courage our jiatients to follow this long and arduous path of 
duty Let us be giuded by the pnnople that baldness is not a 
neceffiary evil, and that by mcessant and therapeutic care it 
can be made to disappear from our sight. 

Finally, m aH these various types of alopecia skilfnl massage 
is of great service, but never let it be emploj^ when visible 
signs of inflammation are present, and among these signs dan 
IS to be cspeoally included 

This, gentlemen, completes this presentation of this practical 
question which affects sooner or later so many members of our 
coniinumty It is not a trifling subject, and any man who has 
^^rtucssed the unhappmess and mortification of the many \^ctIm3 
of alopecia will bear testimony to the truth of this assertion 
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plete understanding of the processes of digestion is attained only 
after many months of study and expenence, while the numbs 
of external apphcations which are of any real value in the treat 
ment of eczema m infancy or childhood are so few that they 
can be learned m a short time If one speaalty is to be consulted, 
that which can do the most should be selected Eczema m 
infancy and childhood, therefore, is best placed m the specialty 
of pediatrics 

The foUowmg summary and case reports undertake to cora 
bnefly the essential pomts known about eczema m infancy and 
childhood, and tend to show the relation of the older assumphm 
of its external ongm, to the more recent facts brought to h^t 
concermng its mtemal ongm 

Climcal Manifestations. — ^Eczema m infancy and childliood 
does not show so many vaned types as m the adult The com- 
monest symptom is itchmg, which is present m the great mayonty 
of cases, although occasionally it may be entirely absent It may 
be comadent with or preceded by a skm eruption As a rule, 
the itchmg is not constant, its appearance bemg associated witb 
digestive symptoms Usually disappearance of itching pre- 
cedes an improvement m the skin This imtation is present to 
such a degree m the eczemas of mfants and children that even 
when the child is pinned down to the bed m such a manner that it 
cannot scratch, I have seen it wnggle mto mconceivable poabons 
jin order to obtam friction of the affected parts Gentle friction 
''with the hand will often quiet an infant who is trying desperately 
to scratch itself The scnatcii'marks leave raw, oozing, bleeding 
patches, which are easdy infected, and may result in an unp®- 
tigenous eczema A nervous untabdity is also a common symp- 
tom, which has led some of the German School to attribute eczenm 
to a "neuropathic diathesis ” This nervousness, m my opinion, 
IS a secondary symptom rather rhan a primary cause 

Objective Symptoms — In mfants and young children the 
commonest form of eczema is seen especially on the face, cheeks, 
scalp, and back of the ears, and is called by Marfan and Feer A® 
oozmg, crusted eczema, m contradistinction to the dissenunateo, 
dry eczema This type of eczema usually commences on th® 
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cheeks, with the formation of small red papules, which coalesce, 
and, if rubbed, become red and oozmg The secretion dnes m 
thick crusts, and when scratched bleeds easily The skm, m 
these cases, is usually thickened, and the lymph nodes are always 
enlarged m the neighborhood of the affected areas. The general 

health later becomes unpaired if the eczema persists any length of 


tmie. This, however, is probably not due to the skm eruption, 
but to the condition underlying It In some mstances the eczema 
alternates with attacks of asthma and bronchitis Patients 
suffering from eczema are likely to have penods of diarrhea 
associated with improvement of the skm Earher observers have 
laid much stress upon these comadences, and beheved that it was 
not good to "drive an eczema in.” An example of this is shown 
m the case of a boy of ten years who came to me because of 
asthma- Hig tostory showed that he had had a severe gen 
eczema, which external treatment did not affect, until he 
thirteen months old, at which tune a new ointment was apph 

to the skin and iesult<^m immediate improvement Comadent 

with the disappearance of the eczema he had his first atta 0 
asthma- It might be assumed that the eczema was dnv^ m, 

with the resultmg asthma as a consequence, but there 15 su 

evidence to prove that some types of eczema and as ^ 

same disease, with symptoms m difierent parts of c y 
the majority of asthmatic cases there is a history of an car y w 
zema, but the fact that a chad has eczema docs 
mean that later it wai have asthma. Conversely, a cw 
eczema ore followed by asthma or an idjo5j'ncras> to 

Tbe cruzted form of eczenm wry often etops ^ 

mug of the second year, when there is a ndded to 

of ^ an infant in the day.and otha 

the diet It B a cunouscomadence that the action ^ 

is very frequently associated with an mmino through, 

In nearly all these cases, when the teeth are untfl 

the eczema, which ma> have entirely be borne 

the teeth are through the gums. It sh^d, 

®^bng teeth may cause a relapse in tn 
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A second type of eczema, which is seen in late infancy and 
childhood, IS the dry, disseminated, scahng form This is tht 
most chrome form, and the earhest lesions to appear are so sm- 
liar to certam forms of urbeana that it is often impossible to 
distmgmsh between the two As time goes on the urticaiBl- 
like enipbon becomes a typical eczema This sequence of 
events can be produced experimentally or acadentally by givmj 
too much egg to an mdividual who has an idiosyncrasy to ben's 
egg There is httle doubt m my mmd that this form of eczem 
IS usually a late stage of urbeana The general glandular ai- 
largement, seen m these cases, is often assoaated with an oi- 
larged thymus This rmght be taken as an explanabon of the 
sudden death which occurs occasionally m eczema, and which 
pathologic seebon designates as status lymphabcus 

A study of the differenbal count of the blood m eczema, 
asthma, afebnle chrome bronchitis, and urbeana shows an in- 
creased number of eosmophils m the blood, often as high as 10 


per cent 

Ebology — ^The diversity of opmion as to the causes of eczema 
IS due to the fact that the means used m studying the cases were 
not sufidaently accurate to demonsbate any factor of ebologm 
significmice More recently it has been possible to difierentiate 
the vanous types of the chsease by micu-oscopic exammabons o 


stools, or by the skm tests with foreign proteins 
The commonest exabng external causes of faaal eczema m 
'children with a dehcate skin are cold, dry wmds, which ah® 
the physical composibon of the exposed parts, and the use o 
hard water or strong soaps, lack of deanhness m the folds of the 
skm, imtatmg discharges from the nose or ears, and aad, bum 
mg stools Infants’ and children’s skm is more dehcate and more 
easily harmed than an adult’s There are certam skms that are 


pecuharly susceptible to different forms of external imtabon 
Case 1 — C O , girl of five months, is an example of the sim 
plest form of eczema due to external imtabon She was brea^ 
fed, and at three weeks eczema broke out on the face and spread 
unbl both cheeks were rough, red, and oozmg serum Tbm 
erupbon appeared on the first raw, wmdy day this winter and 



ECZEMA IN CHILDHOOD 989 

became progressively worBe, e^eaaHy when the face was washed 
with soap The use of soap was stopped, and a simple zmc ond 
ointment was apphed In all probabflity the eczema will then 
dear up if the child is kept out of the cold, sharp winds 

The treatment of eczema from internal causes is a different 
problem, as it is much more difficult to find a definite etio- 
logic basis m these cases Sometimes, however, by a careful 
study of the diet, and the sequence of events, enough evidence 
may be accumulated so that it is possible to determine the 
causative agent A common cause is usually found to be over 
feedmg, and according to the figures of More and Kolb over 
half of the children with eczema are overfed, only 26 per cent, 
bemg undernourished In my experience the physical develop- 
ment of the patients would seem to substantiate these findings 
but a doser study of their chets show that overfeeding alone is 
uot the sole cause m a large majonty of these cases of eczema 
The commonest food component to cause eczema, when giv’en 
m excess, is fat. A typical example of this is shown by the fol 
lowing case 

Case 2 —E P , a boy of nx months, has an ooang eczema 
of the face of two months' duration, which presents the topical 
text book picture He was entirely bottle fed, had no symptoms 
of indigestion, but was shghtly constipated He was on a for 
mula of fat 4.5 per cent, lactose 6 per cent, and protein 1.5 
per cent, 7 ounces every three hours, six feedings He was 
gaining regularly, and, aside from the eczema acting well 
The scratch marks on his face and the -a ay he rubbed his head on 
the pillow showed that itchmg was a prominent and distrcssmg 
symptom The mother says that i^hen he first came to the 
dime It was so bad that he slept very htUe at mght and was \'cr> 
UTitablc The first examination of the stool two weeks a^, 

was as follows Grayish yellow, smooth, a httlc dry, and cnim j 

Under the microscope it showed a large excess of fat in c orm 
of soaps (The technic cmplo>cd m the microscopic examination 
was that described in the Boston Medical and Surgica Jou , 
1910, Choi, page 134) Smcc he was receiving more fat m his 
food than is usually considered wise, and since there was an 
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excess of fat m the stools, the amount was reduced to 2 per cent 
The mother reported later that the eczema immediately can- 
menced to improve Today’s stool ex amin ation showed onl} i 
shght excess of fat We purpose, therefore, to reduce the amouii 
of fat to 1 75 per cent , and to mcrease the amount of protein to 
satisfy the baby’s hunger as well as to give him enough calorie 
to grow, and eiqiect that when he next reports the itching mS 
have stopped entirely, and there wiU be further rmprovemoit 
m the shin 

This type of case is so common m infancy that many prsc 
titioners reduce the amount of fat m the food m all cases witW 
examining the stools In rdost cases this procedure would be 
justified by the chmml improvement which is likely to foUoff] 
but there is a small jiercentage of cases m my expienence whicb 
do not show any fat m the stools, and m such instances a k- 
duction of the fat would unnecessarily take away a desirable food 
It IS safer, therefore, to always examme the stools under tie 
microscope, even m cases which seem to be complete withool 
such an exatmnataon In this connection it is wise to bear 
mmd that the power of chgestmg fat vanes m different mdividuals, 
and that amoimts which would be normal for one would be an 
excess for another The fact, however, that there is only a small 
amoimt of fat m the food does not mean that the fat has no con 
nection with the eczema 

It IS difficult to explam why fat is not tolerated and absorbed 
well by most eczematous children There must be some abnor 
mahty m the absorption or m the mtemal metabolism of the 
fats Up to date, however, saence has offered us no suitable 
explanation for a weU-estabhshed chmcal fact External appk 
cmtions m this type of case are, of course, of considerable vain* 
m controUmg the itchmg and aUaymg the imtation, but m tie 
majonty of instances they play a lesser part m the complcf^ cure 
than does the chet 

Eczema may also be associated with an excess of starch 
the stools, and although this is not a common finding, its ^ 
duction m the chet usually results m an improvement m 
skm If there are signs of mdigestion, these symptoms 
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prove with the eczema Smee all starch mritflin*; some pro- 
tern, even though m small amounts, it is not possible to 
say definitely whether the starch or the protem m the starch is 
at fault 

Before considering the idle of protein in eczema it is neces- 
sary first to speak bnefiy of the salts m the food The Hnkel 
stem School reports cures of infantile eczema by giving a food 
poor m salts My experience with this method is so shght, and 
the knowledge of the part the salts play m the metabolism so 
small, that I will not venture to judge this method of treatment. 
It IS possible that there is some conneebon between an excess 
of salts m the food and too much fat in the stools. 

The r61e played by protem m eczema cannot be demonstrated 
by an examinabon of the stools. There are m any facts, how- 
ever, which lead mvesbgators to consider eczema a symptom of 
anaph^axis to a foreign protem. The earliest suggesbon of 
this was made by Czemy who described the c h ni ral enbty 
“exudabve diathesis,” in which he mdudes eczema and asthma. 
It fits in, however, so nicely with sensibzabon to foreign pro- 
tons that it IS probable that most of its symptoms are manifes- 
tabons of anaphylaxis. 

The next group of cases are examples of eczema primarily 
due to special foods. This group deals with sensibzabon to 
foreign protons or anaphylaxis Examinabon of the stools is 0 
no value in determining the cause of this type of eczema otho 
than showmg to what an extent a fat indigcsbon compheates c 
picture. As a rule, a large proporbon of these cases ba\’e too 
much fat in the stools, but m my eipencncc this is ® 
fiocondary importance In the dictcbc treatment of the 
External irritabon also plays a sccondar> part in this 
of cases, which are said to be due to anaphylaxis 
followmg 2 cases are examples of the anaphjiacbc tjpc 0 


eczema 


Cabe 3 -E B , girl five yean, old, has had 
We and had received aH hinds of external treatmen , 
improvemoat Her eexema could be described u a 
*hficrete, papular eczema, scattered over the entire ) 
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Wise the physical examination was normal Skin tests were done 
for vanous foods, according to the method descnbed by Sdii(s 
(Amencan Journal of the Diseases of Children, 1912, voL 3, 
page 341), and positive reactions were obtained to hens’ eggs 
and cows’ milk Negative reactions resulted from the otter 
proteins tried Egg was, therefore, entirely omitted from the 
diet, and the milk boiled and reduced m amount from a quart to 
a pmt a day The diet, otherwise, was unchanged, and withm 
five days the eczema had entirely disappeared Two weeks later, 
durmg which tune she had been free from eczema, a hard boiled 
egg was given, and withm aghteen hours an urticanal-hke erup- 
tion appeared on the skm, which the mother said resembled the 
onset of the previous eruptions, which later turned mto eczema. 
Smee then egg has been entirely omitted from the diet, and as a 
result the skm has been perfectly normal 

Case 4 — G D , girl, seventeen months old, was weaned at 
four months and given a formula of modified milk which was 
followed shortly by a scattered, papular, scahng eczema over 
the back of the neck and trunk Otherwise her physical & 
animation was normal Skm tests for the foUowmg proteins 


were done hen’s egg, which resulted m a very large reaction, 
cows’ milk, a moderate reaction, and nee, a shght reaction. 
(The methods of preparation of the vegetable protems are ^ 
, senbed m the Boston Medical and Surgical Journal of Marcn 
1 29, 1917, and July 19th, 1917 ) A microscopic examination 
of the stools showed a very small amount of fat On the basn 
of these findmgs egg and nee were omitted from the diet 
the milk was boiled One month later the parents report n 
the eczema had almost entirely disappeared In the mten® 


nee was given once, and resulted m a fresh eruption on 


skin The offendmg articles of food m this case were prunarny 


egg and nee, and secondarily milk 

Some tune ago while desensitizmg a child that was sensitivo 
to eggs, I found that if too much egg was given to the pa 
there resulted an eczematous eruption on the skm, which 
appeared on reduemg the dosage Schloss had previously man 
the same observation, and has reported, m discussions, resui 
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of his investigations Bkckfan, at about the same time, studied 
sensitization to foreign proteins by means of the skin tesL The 
connection between asthma, eczema, chrome ofebnle bronchitis, 
and urticaria has long been suspected The pomt m common in 
all of these diseases is an mcreased number of eosinophil cells in 
the blood, 6 per cent, is quite usual, and 12 per cent not un- 
common Schloss has shown that if a foreign protem is in 
jected mto smflll animals, there is an increase in the number 
of eosinophils m the blood on the eighth to the twelfth day 
following the injection at about the time sensitization was com 
mencmg This leads one to assume that there is some relation 
between the two phenomena If it is true that eosinophil cells 
are an index of sensitization, then anaphylaxis must play a part 
in all cases showmg an eosinophilia When an infant is given 
cows* milt for the first time the blood shows an mcreased 
number of eosmopbils between the eighth and twelfth days, 
after which the differential count beonnes normal again as the 
baby ‘^becomes used to the milk.** Evidence other than the 
frequent positive Rkm teats to foreign proteins, the chmcal 
sequence of events, and an eosinophilia is lacking to establish 
an anaphylactic cause for eczema, but the fact that eczema will 
disappear from the skin of a child giving a positive skin test to 
egg when the egg is removed from the diet, and will return 
again when egg is given, is pnma faac evidence that the egg 
is the cause of the eczema m this case. 

The question is often raised os to bow specific the skm t«t 
13, and whether a positive test may not be obtained in bca > 
individuals In answer to this I may say that a routine sto 
test for egg white was made on 100 unselcctcd infants an 
dren entenng the Children's Ward at the hfossachusetU Gen 
eral Hospital, and only one positve reaction was obtain , an 
in this case there was a slight eczema Blackfon found on ^ 
patient which showed any evidence of susceptibilitj to pro 
by cutaneous or mtracutancous tests 

The foilowmg table gives the results of positive s cs 
eczemas 


VrOL. 1—63 
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ProtcIiL 

Egg-wlute 

Cow casern 

Human milk 

Barley 

Horse-serum 

Meat extract 

Rice 

Oats 

Orange 

Com 

Fish 


aj caus. 
ai 

17 

10 

8 

7 

6 


Schloss * 
43 caiej. 

14 

12 

3 


Tilbot 

i6cua, 

14 

4 

0 

2 

3 

5 
3 

1 
I 
I 


Many cases of eczema react to more than one protein, and it 
IS often difficult to determine what particular protein is causing 
^e most trouble When a positive skm test is obtained, it is 
best, except m rare cases, to remove the offendmg protein from 
the diet, after which the sLm eruption almost mvanably disap- 
pears Unfortunately, however, some cases do not give any 
positive skm tests I have m rmnd one particular case m 
which sixty different proteins were tested without any positive 
tests Very often, also, a positive skm test is of no value in the 
treatment of eczema, as, for example, m the case of the chiM 
who reacted to com pollen, but gave negative reactions to the 
food protems It is obvious that the com pollen could not be 
the cause of the eczema 

In treating cases of eczema due to anaphylaxis two classes 
L be considered The baby on human rmllr is an example of 
me type of case 

Case 5 R T H , girl, three weeks old, entirely breast fed 
ind gaming normally, when a fine papular rash appeared on the 
heeks and body A careful study of the mother’s diet revealed 
^ e fact that previous to the appearance of the eruption on the 
baby’s skm the mother had eaten about a pound of chocolate 
(^dy Chocolate was, therefore, omitted from the diet, with 
ffie result that the baby’s eczema immediately disappeared 
After two weeks’ time chocolate m the form of cocoa was taken, 


‘Blackf^ Am„ jour Dis ChU , 1916, xi, p 441 
Transactions of the American Pediatnc Soaety, 1915, P < 5 ° 
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* and within twenty four hours the same papular rash again ap- 
t peared over the bab/s face and neck. Chocolate in all forms 
was, therefore, entirely omitted from the mother's diet, and smce 
then the baby has showed no signs of further eruption. This 
case was easily handled after it was found that chocolate m the 
mother’s diet was the cause of the ea:ema 

Another type of case m this class gives a positive skin re- 
action to either human or cows* milk, or both, and by omittmg 
the milk from the diet becomes entirely well in about five days, 
only to have the eczema return agam after a few days, without 
any explanation. It is a difficult problem to feed a baby on a 
food which does not contain Tnific m any form, and smce such a 
procedure is not without nsL to the baby, I have, therefore, 
stopped using it, particularly smce improvement is not permanent. 
The second cla s s of cases in the anaphylactic group is seen 
m children of twelve or more months of age whose diet con 
tarns other foods than Treatment of this class of cases is 
easier because there are a variety of foods which may be given 
to the child If a positive reactioa is obtained to the proton of 
nee m this group, as has happened in 5 of my cases, nee may be 
entirely omitted from the diet without any hardship to the child 
Positive skin tests m older children with eczema arc, therefore, 
of great value in plaiming the dietary treatment of the disease. 

In the treatment of eczemas due to foreign protons there 
are certain prmoples that may be ^phed In the first place if 
a positive skin test is obtained, it probably Is of etiologic sig 
^iificance, and, therefore, the protem to which the skin has re- 
acted should be removed from the diet. Egg, which is the com 
monest offender, may be removed from the diet of a child of any 
age, whereas milk, which takes a larger and more important 
part m the dietary of the child, cannot be replaced b) any other 
food Laboratory experiments have shown, however, that when 
a foreign protem, as a specific example, we will take coin's’ milk, 
heated to 240** F , a change takes place in the milk and it no 
^ager causes an anaphylactic shock in a sensitized animal 
Boiled mat acts m a fnmilnr way, but to a lesser degree There- 
fore when milL cannot be excluded, it should be boiled In a 
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few individuals that are sensitive to cows’ milk small quanttes 
of milk may be taken with impumty, while a large quantity 
causes mdigestion Under these circumstances it is wise to 
boil the milk and then give the largest quantity that can be 
taken without symptoms Milk, furthermore, can be modified 
by moculatmg it with a lactic-aad-formmg bacteria This affects 
the eczema favorably m some unknown manner Subcutaneous 
moculations of foreign protem may be employed to desensitize 
a patient This procedure, however, is not free from danger, as 
it has been known to cause anaphylactic shock In infancy, at 
least, it is better not to use subcutaneous moculations, smce they 
imght result m death As a substitute, desensitization by rectal 

mjecbons of cows’ milk may be used, enough milk being ab- 
sorbed by the mucous membrane of the large mtestme to desena 
tize the patient In the case of other foods, such as nee, wheat, 
oats, and orange, etc , it is better to omit them entirely 
the diet 

Su mm a r y — The simplest form of eczema is that due to ex 
temal imtation As the disease becomes more compheated, w 
have added to this a lowered power for digestrog fut, and on t^ 
of that, m the most compheated cases, a food sensitization 
order to demonstrate which of these three factors play the 
dominating r 61 e it is necessary to mvestigate each case careiuHy 
and outhne the treatment accordmg to the etiology 



CLINIC OF DR HARRY A. BARNES 


Massachusetts General Hospital (Nose and Throat 
Depaetuent) 


VIRCENT»S ANGINA 

Differential Diagnosis, Is Vincent’s An gina a Clinical Entity? 

Bacteriology, Etiology, Symptoms, Treatment 

Dutmhtr 1, 1917 

A. M , male, twenty three years old, m a cotton 

mill, gives the following history Ten days before coming to the 
hospital he awoke m the morning with a sore throat confined to 
the right side There were no constitutional symptoms severe 
enough to make hnn remember them The next day swallowing 
became very painful and he consulted a local physician, who told 
him that he had an acute ton^lhtis and advised an immediate 
ton^ectomy The patient dechned operation and kept at wort, 
feeling somewhat under par, but having none of the general 
symptoms usually associated with acute infection Swallowing 
has remamed very painful and this discomfort is still confined 
to the right side. He has had occasional chiB} sensations but no 
actual chill One week ago he noticed a slight Ei\clling on the 
right side of the neck near the angle of the jaw, and tlus swelling 
has been somewhat tender to the touch for the past three daj ^ 
He has newr had a sore throat before and with the escepUon 
a gonorrhea two years ago, gives a negative venereal history 
Fhysical examination shoe’s a man of medium size, well 
developed but with a somewhat pmehed and past) look Tcm 
perature 99 2® T , pulse 78 and of good quahtj The tonsillar 
gland on the right is enlarged to the size of a walnut is freelv 
movaijie non fluctuating and lender on palpation No other 
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glands are involved On examination the jaw opens freely aui 
there is no general swelling in the fauaal region The medm 
raphfi of the palate is in the central line The tonsils ait «( 
moderate size and are fairly prominent beyond the fauaal pi 
lars The nght tonsU shows an ulceromembranous condite 
embracmg all of its epithehal surface except a small area posfr 
norly near the supratonsiUar fossa The lesion extends aatt 
norly shghtly over the border of the antenor pillar Its edges 
are shghtly uneven, though not ragged, and are shghtly redder 
than the surroundmg healthy tissue, but are not raised or everted. 
There is evidently considerable loss of tissue, as the surface d 
the ulceration is shghtly concave, whereas the normal contour 
of the tonsil is convex The tissues immediately surrounding tk 
lesion are somewhat mjected, espeaally at the base of the ante 
nor pillar, where a network of fine capiUanes may be seen 0” 
the left tonsil is a similar lesion of much less extent and without 
any apparent loss of substance The patient has not been awaK 
of any trouble on that side The breath is foul with an odor sng 
gestive of Vmcent’s angma (I may say here that odors ansmg 
from membranous and ulcerative lesions of the throat and mon 
are by no means as distmctive as the odors of certain nasal 
sions, such as syphihtic bony necrosis or atrophic rhimtis, w 
may often be diagnosed from smell alone Nevertheless, infer 
mation gamed from them may be of great value even if we art 
obhged to admit that such evidence is often of an intuilne 
nature ) On wipmg the surface of the lesions with a cott^ 
tipped appheator the membrane is found to be easily renicrv i 
very fnable, and of a pultaceous, almost granular consistency) 
not unlike a thick paste of agar ash The exposed ** 

uneven, shghtly lobulated, and has numerous small 
granulations showmg through the thm necrotic base To 
touch with the gloved finger there is no noticeable induratio“' 
The ulcerated surface on the nght is extremely sensitive 
Differential Diagnosis — We have here an ulceromembrano 
lesion of the fauces m which the diagnosis hes chiefly betw 
diphtheria and Vmcent’s angma Other affectioiis, 
cannot be ignored, and we will consider them m mverse or 
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of the likelihood of their being the correct diagnosis in this casa 
For nnmediate diagnosis the microscope is our best aid Two 
smears have been taken from the lesion on the right — one for 
examination with the dark field illumination, the other for ordi 
nary microscopic examination after stainmg with carbol fuchsm. 

Acute Streptococcus TonstUtits {Sepitc Sore ThroaP) The 
duration of the disease, with only the mildest of constitutional 
disturbance, is suffiaent to rule this out. During the first forty 
eight hours T should thmk this might have been considered se- 
riously Cultures and smears would have corrected any error 

SypkUtltc Ulceratum {Teritary) —The sudden onset, the 
glandular mvolvement on the right with tenderness on palpation, 
the character of the ulceration, and more particularly of the 
exudate or membrane, make this diagnosis extremely doubtful 
Examination of the blood for a Wassermann reaction should be 
made if such a lesion fails to respond to ordinary methods of 


treatment 

Pnmary SyphUts (Chancre) of the TonsU-Th^ afiection is 
not so easily disposed of The fact that the lesion in this case 
B bilateral certainly does not favor it The character of the 
glandular enlargement does not suggest It In chancre of the 
tonsil not only is the tonsillar gland enlarged (as it is m this case), 
but usually the whole group of upper cervocal glands^der the 
stemomastoid is involved, making a very pronouncca swe g 
m which the outUnes of the individual glands cannot be 
guished However, thi<t lesion is only ten daj's old and su 
time has not elapsed for the full development of a pnmar} u 
Also I may say that only last week a patient came into diB e 
With a pnmary lesion of the nght tonsil, pro\Td bo > c 
presence of undoubted secondar) lesions and b> the prcswi 
of the Spiroclucta palhda in smears taken from o toa^ , 
whom the tonsil gland alone was enlarged, and 
compamt^^'cIy sHght degree present m our case of t^a> 
was, however, no tenderness on pressure o\*er c E 
IS m this case. The character of the ulceration mth i 
Cranular exudate docs not suggest chancre 
tonsil may be simply on erosion with verj s £ 
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substance, or there may be well-marked ulceration with a duty 
yellowish exudate hardly membranous m character In alia 
case chancre of the tonsd usually is a pronouncedly mduiated 
lesion, sometimes the whole tonsil apparently being invohti 
The acute pam favors a diagnosis other than chancre, thon^ 
occasionally mitial lesions of the tonsil give rise to a good deal 
of discomfort m swallowmg A Wassermann reaction probably 
would not help m this case, as the reaction usually does not appear 
till the fourth or fifth week after the appearance of the chancre. 
Our dark field exammation will probably settle this pomt satB- 
factonly 

Diphtheria, — Dunng the first few da 3 rs of the disease tins 
diagnosis could only have been disposed of by culture and exam 
mation of smears microscopically The character of the exudate 
at the present tune suggests Vincent's angma When we add 
to this the absence of any marked general symptoms dunng a 
period of ten days the diagnosis becomes stdl more probable. 
Both the smears taken from this case show large numbers of 
the BaaUus fusiformis and its accompanying spirillum Tb® 
dark field illummation fails to show the presence of the Spiro- 
chaeta palhda Our tentative diagnosis, then, is Vmcents 
angma The blood ivill be taken for a Wassermann test, also 
a culture will be taken from the throat to exclude any possibflity 
of diphtheria I never have seen a case, however, m which the 
organisms of Vmcent’s angma were found m very large numbers 
m the smears that later showed positive cultures of the Klebs- 
Loffler baciUus 

The treatment of this case consists m removmg the exudate 
with cotton dipped m a 1 per cent, solution of cocam to lessen 
the sensitiveness of the ulcerations, and the apphcation of a 5 
per cent solution of chromic aad This is very mild medication, 
but a few daily apphcations are usualy sufficient, to effect a com- 
plete cure 

December 3d The patient’s subjective syrmptoms have largely 
subsided There is stiU shght soreness of the throat on the right 
side, but practically no tenderness on palpation of/-the enlarged 
to n s illar gland The ulcerations on the tonsils are much cleaner. 
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the membranous exudate tlunner, and the odor less pronounced 
The extent of the surface m\’olvcd has not materially changed 
There is onfy slight sensitiveness when the membrane is removed 
■with the cotton-tippcd applicator The temperature is normal* 
The pabent looks brighter and his color is nnpro'v’ed. Cultures 
taken two days ago for the Klebs-LGffler bacillus were negative. 
Local treatment with 5 per cent- chromic aad will be conbnued 
For the general condibon the tincture of mix vomica m the 


gijxerqihosphates of lime and soda is excellent* 

December Sth* The patient has failed to return, probabU 
because he considers it unnecessary Unfortunatelj , we were 
to have taken his blood for a Wassermann this mommg, and 
that phase of the case must remain mccmplete. In view o 
the other laboratoiy hndmgs, together with the clinical manifcs- 
f^bons of the lesions and their very prompt regxmse to the snn 
plKt treabnent, the Wassermann reaction is of comparativeI\ 
httle importance m this particular case. . 

The foregoing case is a typical example of one of the onns o 
fiiaple ulceration of the fauces, charactenxed by 
a membranous exudate in which, large numbers of the ^ 
^i^onnis and its accompanying spirillum arc found, 

^hich no other specific cause for the lesion can be demonstiatra 
Such lesions are now groupied imder the common name o 
*^t s angina. They vary v^thm toIerabl> wide 

but are always ulceromembranous m 

wd usuallj conform to one of two general types— 
g diphtheria and those havang more nearly the 
late secondary specific ulcerations They arc fauces and 
tonsils, but may extend to other parts o 
pltiijTu^ or may even be primary on these parts. , 

^ occur on the mucosa of the checks or gums. 

m which the region of the Ungual tonsil was jjrx'Di. 
^•oh-ed. Cases have been reported as pnmarj m 

and bronchi. . or not is 

^'hether these lesions constitute a clinical ent 
>et fully deaded, as the 
^^^^^^T^jang Rpinllum, though always pre^o 
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cannot be proved to have any but a casual relationship to tie 
lesions Inoculation experiments have thus far given negative 
results Some observers beheve that the lesions are started by 
the streptococcus and that Vmcent’s organisms are secondary 
invaders The mild character of the general symptoms m the 
average case, however, does not suggest a streptococcus ongm, 
and there are good reasons for behevmg that Vmcent’s organiau, 
ordinanly harmless and saprophytic m character, and often found 
in essentially normal mouths, may, under certain conditions 
of lowered resistance on the part of the host, become pathogenic. 
The lesions are common m the poorly nourished or m those de- 
bditated by general disease, and the most destructive and fatal 
forms of gangrenous necrosis m which these organisms are found 
often occur m subjects with leulemia or one of the other essential 
blood diseases The fact that at times it seems to be mildly con 
tagious, when several people m good health and hvmg m do^ 
association are attacked successively, mdicates a specific re- 
lation of the organisms to the lesions This supposition bai 
certainly not been weakened by the pronounced effect that tin 
arsenomercunal preparations, so successful m the treatment ol 
syphilis, have upon the disease Certainly the lesions usuall) 
seen m the throat m which these organisms are found m pr^ 
ponderatmg numbers constitute a rlimral picture distmctrv* 
enough to be considered an entity, and I thmk they are regards 
as such by a consensus of present opimon 

Vmcent’s angma is an ulceration of the mucosa character 
ized by the formation of a necrotic membrane m which th 
Bacillus fusiformis and a spirillum are found in predominatioDi 
numbers The lesions are usually confined to the tonsils, but n' 
part of the upper respuatory and gastro-mtestmal tract is exempl 
though cases mvol-vmg the larynx, trachea, and bronchi are laif 
The ulceration is usually not deep, but it occasionally become 
so, and more or less of the whole tonsil may slough away > or > 
may spread to the surroundmg tissues, and the fauaal pih^ 
the palate, and the pharyngeal walls become the seat of a dc 
structive gangrenous necrosis 

Bacteriology — The Bacillus fusiformis as seen m smear 
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the same orgamsm*, others consider them quite distinct imd 
alivays growing m symbiosis® They were first descnhed by 
Miller m 1883 as occumng m normal mouths, but more espeoaliy 
m those of persons not addicted to the use of the tooth bniA 
Their presence m the lesions of ulceromembranous angina ivaa 
first reported by Rauchfus m 1893 Smce then the organisib 
have been found m necrotic and suppurative processes of all 
sorts and m -widely different parts of the body Their assoaahcai 
■with the lesions of ulceromembranous angma w'as reported by 
Plaut® m 1894 and by Vmcent^ m 1896, and Vmcent’s subsequent 
work has given his name to the disease 

Etiology — assume that the above-dcsenbed organisnt> 
are the direct cause of the disease There are, however, certain 
predisposmg causes that are of importance Careless hygiene of 
the mouth is probably responsible for a large proportion of the 
cases of the less serious tyqje Combmed ivith this, any of the 
causes of malnutrition make conditions favorable for the deieh 
opment of these lesions Its more serious forms are usually set 
ondary to other mfections, such as diphthena, scarlet fei'ex, w 
measles Patients -with leukemia seem espeaally subject to the 
disease, and these cases usually termmate fatally It is inter 
estmg to note that the disease is very' common among the EnS 
hsh and French troops m the trenches Bout}'® reports that it 
represented 23 per cent of all the throat cases occumng m one 
of the large British mihtary hospitals m France 

Symptoms — ^The subjective symptoms are usually mild, as 
m -the case here reported The temperature is seldom raised 
beyond 99 F and is often subnormal Even the more severe 
and fatal cases are no exception to this rule The breath is heaiq 
and very offensive and often characteristic Shght enlargement 
of the cervical or submaxillary glands is usual The ulcerated 
surface l’ always exquisitely sensitive, and this soreness of the 

^ Tunc Ruth Jour of Infec Diseases, Vol Ht, ipo6, p 148 
Krumwiede, C , Jr , and Pratt, Josephine S Jour of Infec. Diseases, No\ , 

1913 

’ Deutsche med Wochenschnft, 1894, slix 
'Arm de llnst Pasteur, 1896, 488 
‘BnUsh Med Jour, Nov 24, 1917, p 585 
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throat IS the moat marked subjective symptom The membrane 
may be on one or both tonsils and is usually smgle. Sometimes 
it IS multiple and discrete When the ulceration is shallow and its 
edges not very sharply marked the lesion simulates diphtheria. 
When the edges are sharply defined the lesions present the 
punched-out appearance of the specific ulcerations. The mem 
branc is usually ashy m color It may be white, whitish gray, 
6^y» grayish yellow, or even of a greenish tinge. It is \^ery fri 
able, pultaceous, and even granular, and is easily removed, leav 
mg a granulatmg bleeding surface beneath. It qmckly re-forms. 
The graver forms of the disease are fortunatelj rare. Large 
fireas of the mouth and pharynx beoime involved and the necrosis 
extends deeply The pulse is rapid and feeble and the prostra- 
tion extreme Glandular enlargement may be marked Death 
^^sually results from exhaustion 

The diagnosis rests upon the finding of the g>eafic organisms 
m smears taken from the lesions, and in the ccdusion of other 
Cannes of ulceromembranous lesions, such as diphtheria and syph 
Ihs. Probably m a majonty of cases the experienced observer 
Ettay make the correct diagnosis by rTinirfll signs alone, but this 
should always be substantiated all the tests outlmed m the 
here reported 

The prognosis is good m a great majority of the cases. The 
^^cers remam superfiaal and heal m a few days without scamng 
They sometimes last for weeks, however, and if the ulceration 
has been deep, scamng will probably result. In the debflitated or 
^hen occurring m the course of a leukemia, the necrosis is prone 
to become very extensive and may prove fatal, death resulting 
from exhaustion or secondary septic comphcations 

The treatment is usually simple. Locally chromic aad 
(5 per cent.), rmc sulphate (5 per cent.), silver mtrate (10 per 
*^t,), tmeture of 10 dm, or trichloracetic aad may be used I 
have found chromic aad the most clficaaous of all these The 
two should be used only on small ulcerated surfaces, Gen 
^tal treatment is almost always indicated, and will be suggested 
^ the mdividual case Good food, regular habits, and, abo\’C 
the care of the mouth arc essential If the gums and teeth 
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are allowed to remain m bad condition, local applications to 
the lesions may be without effect, as a constant supply of 
Vmcent’s organisms may be furnished from these sources. A 
good dentist is one of the best of therapeutic measures In 
cases m which these simple measures do not suffice or m ivindi 
the necrosis extends rapidly or deeply, salvarsan or one of tlie 
other arsenomercunal compounds should be given They appear 
to be as specific for this form of spirochetal infection as in sypli- 
ihs, for the lesions heal with wonderful rapidity after their use. 
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From a roentgenologic point oi a t ujjpur light ab- 
dominal quadrant has become one ol tlu > i important somatic 
areas which wc are called upon to lu l\ \\ c ha\c mcludctl m 
this review of our findings the first and second portions of the 
duodenum, the biliar> tract, and certain secondarv influences 
upon them as reflected m changes noted us in the small md 
large bowel 

It IS With pardonable pndc that wc sntt that the jxteiluc 
ad\Tinccs made during the past ten jenrs in the rocnlgcnolugiL 
diagnosis of disease of the duodenum and gall bladder an dis 
Unctlj an Amcncan contnbution to medical ‘^ncncc madeTHw- 
^Ic by the extensive use of the plate method m contradtlini 
bon to the roentgenoscopic (fluoroscopic) mcUiod cmjiloacfl 1)} 
Contmental workers 

Wc gratefuUv acknowledge the carl\ work of HobLnecht, 
Haudcck, Schwartz and others for ^upplvang the ‘^timulu^ fo- 
our later work, but to Cole of New Aork must go llw major 
of the credit for the progress made b\ AmLncnn Rmnlgcn 
Workers m the field of gaslro-inteslinal diagno=i‘'- liis carl^ 
''’ork on duodenal lesions has not been surpassed up to the pre^ 
ent time. It has been our good fortune to have followed Cole 
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methods not blindly but judiaously we think, and to him we are 
mdebted as well as are other workers for having learned to 
properly mterpret the densities of the upper right abdominal 
quadrant as registered by the -r-rays, not alone in duodenal 
lesions, but in our more recent efforts to mterpret gall stone 
shadows and the visualized gall-bladder itself 

The Anatomy of the Duodcmtni ajid its Relations — ^An appre- 
ciation of the normal anatomj of the duodenum and its relations 
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IS necessary for proper perspective “The duodenum was ongi 
na y named so because its length was supposed to correspond 
to the breadth of twelve fingers placed side by side Its shape 
m approximately that r a horseshoe, the concavity toward the 
left accommodatmg the nead of the pancreas It commences 
at e pylorus and extends to the duodenojejunal flexure 

t may be divided mto a superior portion, a descending 
portion, and ai^ nfenor portion The superior portion is the 
^ t part of the uuodenum and runs almost duectly from before 
backward to become contmuous with the nearly vertical de- 
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scendmg portion at the ^upenor duvxlin d tlc\un. The mhnor 
duodenal flexure connects the dey.emiin{. w ilh the mtenor por 
tion, the upper portion of the latter ilnuM horizontal and 

forming "what is sometinies tennotl th n r»/ •'nlal ptirlion of 
the gut, whfle its termination bend" up\' 1 ndii*ihtkfl form 
mg the ascending portion 
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The relations of the duodenum arc '®mc\\hat a>mp ira cj 
It IS in contact with the following organs the stoma ant ^ 
bladder (supenor portion), the U\cr (superior ant < csccn 
portion), the pancreas (conca\nt> of the devent mg i>o 
the infenor vena cava, the nght kidnc> and suprnrtm 
(descending portion) The infenor portion lies ”r<;rn 

^'crtcbral column and aorta and behind the root o e n 
tery The supenor and shortest portion is the on > pa 

VOL. 1—64 
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duodenum whicli is situated directly behmd the abdominal 
antenor wall as the direct contmuation of the stomach, the 
descendmg portion bemg concealed by the transverse colon and 
the mfenor portion bemg m contact with the postenor abdommal 
wall behmd the mesentery The superior mesenteric vessels 
pass m front of the mfenor portion, and the portal vem, arising 
behmd the head of the pancreas, is postenor to the supenor 
portion 

In general, the duodenum presents the typical charactensbcs 
of the small mtestme, and cspeaaUy those of the jejunum, its 
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pecuhanties, m addition to its situation and relation to the pen 
toneum, bemg as follows its supenor portion has no valvul® 
coimiventes, as these do not make their appearance until the 
supenor duodenal flexure is reached, m the submucosa of t^ 
supenor portion, however, large numbers of duodenal (Brunners/ 
glands occur The descendmg portion contains the onfie® 
of the common bile-duct and of the pancreatic duct 
ducts usually unite shortly before their termination, causing a 
shght elevation characterised by dehcate folds of mucous mem 
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brane, the duodenal diverticulum (diverticulum of Vater) 
W^th the exception of its position and relations to the peritoneum 
the infenor portion of the duodenum differ? m no respect from 
the jejunum, into wliich it passe*- v id m demarcation at the 
duodenojejunal flexure The la tr • ihe luoden'il wall arc 
snjiilar to those of the small infe t' i nu il \Sobotta and 
McMumch) 

Duodenal f//ccr— Since 95 j ^ 1 jt-dtiial uJeera 

are foimd in the first or supenci ' ^ u*di.num Jic 

diagnosis of duodenal ulcer hi ^ i u- now the 

simplest procedure of an) (omi i ngnovis of the 

pathology of the upper ngbt ab 1 '' ii t pruMiled one 

mil follow what we have licen pi u 'irctt method 

It oflfers no particular diiti ' i l irt in lethnic 

because it IS based upon the f 111 u ' I ii i Vnalomicalb 
the first portion of the duodenui ‘ ' aiu mtit) whidi can 
•ilways be demonstrated on an i uv \ iii*- nilh diamctcnstic 
shape and outJmc without exception if it is normal An\ con 
stant defect in contour means a patliolojjic condition 

The direct method is opposed to the concepDon of the s\Tnp- 
tom complex of the European school which cmphisiacs infcren 
tial evidence. In the direct method no Uttlc effort must be made 
to show the anatomic condition of the first jxirtion of the duo- 
denum No set rule can be laid down as to how this can be 
accomplished Plates should be made with the patient m the 
prone posiUon first, and in the mnjonU of cases the first portion 
of the duodenum should be \TSuaIizcd rcadih, its border'’ nji- 
P<ainng smooth and mthout contractures, m general appearance 
oot unlike a bishi^’s miter * , 

In the a\'enige case it is simple, but occasionaH) spasm o t c 
P>Ioru3, pressure from adjacent ■\x'?ccri, and pathologic com i 
bons, as gaU stones, diseased gill bladder and aficxes from a 
chronicali) diseased appcnduc will be the cause of an imiK > 
filled or deformed duodenal bulb , 

^^^lonc\'cr such is the case the cxammaDon must iv 

otcr a suffiaent penod of time to vitLf} one s self that c 
^ had tone m which to fill :Most important of all, the paxicn 
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should be examined on tlie nght side and a view of the duodemm 
obtained m this position If one does not meet ivith succbsk 
this maneuver, then visualization of the first porbon must be 
tried with the patient upnght 

If the first portion of the duodenum cannot be outM o 
its entirety m any of these positions, one may safel} assu® 
pathology, for if it be admitted that with a senes of platfo i 
normal duodenal bulb can be shoivn when it is normal, then tb 
converse of the proposition must be true 
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Many duodenal ulcers at operation have been 
as mere mucosal defects, so that some workers were ^ 
to beheve the deformity of the duodenal bulb as point 
Cole and ourselves could be mdicative of such tte 

It IS now recogmzed, however, that m this type 0 
amount of callus m the submucosal, muscular, an P^‘ ^ ^ 
coats behes the mucosal defect itself, which 
roentgenographic appearance of these ulcers, which 
aggerated m comparison ivith the operative findings 
other part of the gastro-mtestinal tract is the defornung 



' ^THE ROENTGEN DIAGNOSIS OP DISEASE IOI3 

[produced by scar tissue upon the opaque mass so marked as m 
cthe first portion of the duodenum 

In many cases on the Roentgen plate opposite the ulcer will 
be seen an inosura partly spastic m character, partly due to the 
tmvolvement of the deep muscle layers b^ tu iirct Ibe pitfall 
'for the novice m the Roentgen study ol the dinxl num is the 
differentiation of the deformity due to uIl i H n rl it due to 
adhesiong Differentiation can be made readily \ 1 “U nnple 
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adhesions and ulcer But where one finds a combination of 
ulcer and adhesions one cannot say alwaj's nor is it necessary, 
\\hcthcr these adhesions arc due lo the ulcer or to gidl bladder 
disease, or to both It is sufliaent to pass the opinion that 
there IS a surgical lesion 

In simple adhesions the dcformitj of the opaque mu 
be found to be greater at the beginning of the examinaUon, 
decreasmg as the stomach empties and nhilc the stomach when 
first filled will be found drawm oscr lo the subhcpaUc region, 
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successive plates viU demonstrate it moving back to theinedES 
Ime as it empties When the degree of deformity remains th 
same from the begmnmg of the exammabon until the stomidi 
has almost emptied itself it is more charactcnstic of ulcti f 
constant deformity of the duodenum is pecubar to ulcer andto 
no other lesion 

That a normal first portion of the duodenum rules oat si 
gical ulcer mcreases many bmes the negative value of a Roentgai 
diagnosis by serial plates Whenever we demonstrate the fist 
portion of the duodenum to be free from deformity we pas 1 
negative opmion Once only m our experience was our opnasi 
unconfirmed at operation up to date IMuch of the useftiluK. 
of roentgenologic exammation depends upon this negatiie aspect 
e find, then, that the Roentgen diagnosis of duodenal 
ulcer by'' the direct metliod basically rests upon the demonstra- 
tion by scnal plates of the contmuity of the first portion of the 
duodenum or the demonstration of a constant defect in its con 
tour There is no better argument for the plate method than 
that this can be accomplished imfaihngly with a careful and 
exact technic 

The roentgenoscopic or mdirect method when apphed to the 
study of the duodenum is entirely unsatisfactory It is true that 
occasionally the duodenum can be seen m its entuety, 
can never be seen for a long enough time to satisfy one as to 
its anatomic completeness It certamly cannot be shown m aH 
cases, especially m well-nourished mdl^'lduals Furthermore ® 
the standmg position m which the roentgenoscope is ordmarily 
used this demonstration is usually impossible We do not moan 
to mfer that the roentgenoscopic study of the gastro-mtestuial 
tract is worthless The roentgenoscope has undoubtedly 
use m the study of the stomach and the large bowel In 
study of the duodenum and, much more so, the gall-bladder tha 
roentgenoscope must reaUy be considered as of minor valua 
The plate method is a more tedious process than the roentga® 
oscopic method, but the accurate results obtamed by the former 
outweigh any other consideration 

The second portion of the duodenum, as seen with the use o 
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the banum buttermilk meal, is about the width of the adult 
thumb and does not show on the Roenti^cn plate the smooth 
contour of the bulbus duodem, but rather a characteristic scr 
rated appearance due to the talvuhc conru\tntes Occasion 
ally it IS dilated to a greater width than which ma\ be 
merely anatomic When dilated to any con iderabk decree it is 
always due to obstruction somewhere bey oc ' the Tt nd portion 
Rarely have we found the constnctim ol the i nd rti m o^ 
the duodenum to be due to gall bliddcr idl n i > i h the 
lumen may be considerably narrowed b\ uIIk i In the 
case of adhesions, however, the function oi ttti 1 ;)ortKm 
of the duodenum IS not altered so far as the j hi dI the ojuquL 
meal is concerned 

We have found the second portion ol th tluiHlcnum < f 
chief mterest as a very important diagno^'iL ''ici n ihi iitud\ of 
gall bladder disease. It may be the only cM<iLiKL b\ which wc 
can exactly localize the size and shape ‘>1 tlu gall bladder VSe 
have frequently found the second portion of the duodenum 
picked up, as it were, by adhesions to the gall bladder that 
the gall bladder outlmc could be distinctly made out by this 
relation WTien the descending or second portion of the duode- 
num instead of passing directly downward is *^n to pass out 
ivard toward the hver border, then curve to its normal position, 
this may be considered almost pathognomonic of gall bladder 
disease 

A sign of secondary importance described by a few observer' 
IS the filhng of the ampulla of Viter by the opaque medium 
It docs not occur commonly, and may mdicitc disease of t c 
golf bladder the assumption being that if the opaque mw 
enters the ampulla and is retained there for any c 

Icngthof Umc, Bomay food, and if -luch food i-s rclamcd Ihert 
IS a very dc&nvtc potential danger of ascending infection o t ic 
goh bladder , 

The Gall-hladdcr— The textbooks on anatomy lootc the 
gall bladder in a fairly definite and constant position \\i haM 
found hmveyer, from a study of our plates wluch wUhoui qu^ 
tion show the gall bladder shadow, that the gall b at cr n a 
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found most any\\hcre on the right side below the diaplmgra. 
We have seen it apparently lying over the spmc in the medm 
Imc, tow ard the outer side m the right flank, and even below tk 
crest of the ilium almost m the true pehns 

It must be borne m mind that a large percentage of gall- 
bladders have a distmct mesenterv" of their own which allows 
considerable latitude m mowement The anatomists are ffi- 
dined to give the contrar}' impression tliat the gall bladder e 
adherent to the under surface of the liver and firmly fixed 



The size of the gall-bladder shadow as we see it is ^ 
vanable factor In the dissectmg room the apparently 
gall-bladder is about 1 mch m chameter and 2 to 3 m 
length The Roentgen shadow of demonstrated gall-b ^ 
vanes from the size of an ohve to the size of a grape- nn > 
m hydrops j 

The -visualized gall-bladder is roughly pear shaped, e 
constant feature bemg the characteristic curve of the lower p 
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v' } The inner edge of the shadow is usually distinct This fact is a 
^ help in differentiating between a gall bladder and a kidnc} 



fig it6— Crnup of call ^lorc^ 



Fib 117 — ratholopc gall hbddtr and 1 «t. nmll «">». 

As a result oC our observations wc ha^e assumed as a uorUnR 
lijpothesis that onlj uhen some pathologic change cn 

place either in the walls of the gal! bladder or its contents ca 
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its shadow be demonstrated on the i-ray plate We also assiimt 
the converse that for practical purposes the shadow of a nonna! 
gall-bladder cannot be demonstrated 

The diagnosis of gall-stones by the Roentgen ray we amply 
mention here for completeness, and to show its relabon to oui 
later work in the diagnosis of gall-bladder disease mthout stows. 



gall bladder, and with marked ptosis of the stomacL 


Our conclusions reached m 1915 and reported at length 
that tune we have not yet found it necessary to change, m 
that with proper techmc gall-stones can be demonstrated hy ^ 
a-ray whenever present Stones containmg calcium may ^ 
demonstrated with ease, while the so-called soft stones can 
demonstrated with care g 

While perfecting the technic and our methods of ga ® ° „ 
diagnosis, we were led to use the term “suspicious sha o 
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m reportmg our results m cases where recognued changes m 
densities in the plate not definite enough to warrant a positi\'e 
diagnosis of gall-stones and yet preventing an absolutel} nega 
tive opinion 

This term “suspiaous shadows * arouMxl a great deal of ad 
verse enbasm from our colleague^ on tlie ground that it was 
elusive and perhaps a dangerous phruM. u c 



As a result of our endea\or to interpret profwrh the ^ 
cance of these so-called “suspiaous shadows i 

our conviction that the gall bladder can nhen pa opi 
Ihen onlj be demonstrated b> thcira''* ihr<e 

shadow’s or changes in dcnsit) were not ^ 

rather were shadows from organs occup> P U 

quadrant, as the quadrate or caudate lobes o 
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bladder, upper pole of the kidney, adrenal gland, and food fiBed 
duodenum or stomach antrum By repeated examinations ol the 
upper nght abdommal quadrant ■mth the subject fasting, mth 
the stomadi and duodenum banum filled, and by persistenl 
study of kidney plates n e w ere able to differentiate these sib- 



Fig 120 — Pressure of the gall bladder on first portion of the duodenum 

piaous shadows Bearmg m mmd the appearance of the gall 
bladder m cases with self-evident stones also aided m demon 
stratmg the characteristic density which we now interpret as 
the pathologic gall-bladder 

By “pathologic” we mean either the walls of the gaU-bla ^ 
are thickened or the bile content is of greater density than nor 
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mal, or greater in quantity, or it contains stones or foreign 
material of some sort Furthermore there may be changes in 
the circulation, congestion in blood vessels or unknown alter 
ations which smgly or m combination are suffiaent to make a 
visible contrast between tbe gall bladder hadow and the shadow 
of surrounding tissues 

Let it be borne m mind that we off r this simph as a \\orking 
hypothesis Thus far, judgmg Irtim ( ur operated cases we 
consider it a safe and rebabit diai^no tu jul We shall gladly 



rig III — Pathologic toT>« 

admit the unreliability of this hypothesis once it is demonstrated 
that the normal gall bladder can be visualized 

To declare that a normal gal! bladder can be visualized an 
offer m proof of it that cases have corac to operation wherein 
the surgeon has passed the opinion that the gall bladder was 
normal, can hardlv obtain our •wnous thought 

Wc arc sure it has been the cxpcncncc of even bu'iv surgeon 
that on more than one occasion he has failed to detect siza 
pill-stoncs vvathin the gal! bladder on mere iwlpation or 
do wc bclicv'c that anj surgeon of note toda> would declare tm 
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no pathology was present in a gall-bladder because on inspection 
no gross disease was recognized 

So when claims are made tliat tlie normal gall-bladder can 
be shown on the plate we shall deem sucli worthy of attention 
when accompanied by a negative report from the pathologist, 
for only by removal of the gall-bladder and subjectmg it to a 



Fig 122 — Pathologic gall bladder \nthout stones. 

microscopic exviinmation can the absence of disease be ascer 
tamed 

Some Roentgen workers claim to have msualized the gaa 
bladder m normal healthy mdmduals, to which we answer o 
as a certam number of “normal” mchviduals may show go 
stones, so too any senes of “healthy” persons will imquestion 
ably have tedmically pathologic gall-bladders without chm 
symptoms In these cases the bile may be shghtly abnorfflo 
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Fig. 1 3 — PaUv l')vic L. II Li Ucr 



Tij; I 4— rathoIoi;iCKallbh<l<lcr*i>'^'‘'™^ 

HI consistencj or there mat be changes in the gall , , 

due to some old UTihoid, streptococcus or colon in ec lo 
53II bladder long ';mcc forgotten 

NOl- 1—65 
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Eg 12$ — drops gall bladder 



It IS clear, therefore, that anj' experimental work done o 
;enes of “ordmanly healthy” mdmduals to prove the po 
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taken too much hquid •mthin sl\ hours, for food or bquid m 
either the first or second portion of the duodenum is apt to gm 



rig 128 — Pathologic gall bladder containing one large stone 





4 

v 


Fig 129 — Same case as Fig 128 Plate made after removal of gall bladd 

nse to confusing densities on the plate The patient 
be exammed prone, lying face downward on the table, wi 
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development as "rtell as when finished We have found that in a 
great many cases the outlmc of the gall-bladder was seen dunng 
the development better than ivhen tlie plate was completel} 
fixed and dry 

We cannot insist too strongly on the matter of making a 
sufficient number of plates m tlie one position and with tk 



gastro-mtestmal tract empty In fact, we feel that the reason 
other workers have not had the success which we beheve pos- 
sible IS due to this very fact This will explam especially) w 
beheve, the failure m hospital chnics as opposed to private wor 
The techmc just described is quite as necessary and important 
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the diagnosis of gall stones as for anj other suspected pathologic 
condition of the gall bladder 

We have made this teclmic just descnbed a routine measure 
m all gastro-mtestmal cases sent to us for diagnosis Once we 
have detemuned as much about the right upper quadrant as we 
led we can in this manner, the patient is then given the bamim 
battennilL meal for vasuahzation of the gastro-mtestmal tract 
FoUowmg the direct and mdirect exammation-- of the stomach 



^ IJI — Hjtirops of gall-blatider with one tone in cystic dact. 


1®) particular attention to the banum filled duodeni^ 
tioB to the densities seen m the upper nght quadrant, 
a the su hour and tnentj four hour eiamma^ 
for we have found that vre often obtam v ^ 
be ^ bladder disease at these tunes. It 

tn,. said above that the 

beVnt ^ost anjTvhere to the right of the m ^ 
hence m occasional cases ^ 
”'“'*«ade for u m other than its usuall) gi'-^ 
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The Large and Small Bowel — In conclusion, we desire to cal 
attention to a recent observation we have made m gall bladder 
disease suggested by the transposition of the jejunum to the 
upper nght quadrant In gall-bladder disease consideiablj 
more gas vail be found m plates made of the upper nght quadrant 
than IS seen normalljq and a careful study of the plates mil 
reveal the fact that this may be m the small bowel (jejunum) 



rig 133 — Gall bladder after remo\’al 

rather than m the hepatic flexure or transverse colon This 
observation must be checked up by companson of the plates 
made before and after taking the banum meal The appeara^ 
of the gas-filled hepatic flexure and transverse colon as seen m 
SIX- and twenty-four-hour plates made followmg the banum 
meal is qmte charactenstic m gall-bladder chsease It 
on the plate hke a sacculation of gas with a famtiy limned p^ 
iphery of banum just above which or impmgmg upon it can 
seen the visualized gall-bladder 
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EARLY DIAGNOSIS OF PULMONARY TUBERCULOSIS 

The Need of DUgnostic Standards in the Early Diagnosis of 
TubercuiosiB Importance of the History and Constitutional 
Signs and Symptoms as Compared with Those Referred to the 
Lungs Deflnitiioas of Certain Terms The Need of Thorough- 
ness and Especially Common Sense 

December 17, 1917 

Despite the activity and efficiency of the campaign against it, 
our tuberculosia problem is still with us The 
brought to light many hitherto unsuspected cases, whuc, in 
dihon, the stigma of tuberculosis has been cast on not ® 
later turn out to be suffering from something else. Tu 
in some form or other and problems connected with t cons e 
a large part of the work of every physician who does gcneim 
practice, and no such physician can do justice to 
to himself unless he is able to diagnose tubercul m 
wages There is urgent need, therefore, espeaaUy at the 
fane for us to formulate and, if possible, standardize our 
to the early diagnosis of this disease 

To many physicians any such ^ is bLd on 

quite unnecessatj Just as the diagnosis of m ^.„liold 

the finding of the plasmodium m the blood, an ^ 

^ever on a positive Widal reaction or ^mhinations of 

wlj diagnosis of tuberculosis is based on hesitauon 

signs and symptoms These, without the sh^t^ 
tty physic^ or, mdeed, medical student would enumera 

somewhat as follows 

1 Family and personal history 
2. Histoty of exposure 
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3 Constitutional signs and symptoms, such as 

(a) Loss of weight. 

(b) Loss of strength 

(c) Fever 

(d) Rapid pulse, etc. 

4 Local signs and symptoms referred to the lungs or the chest, 

such as — 

(a) Hemorrhage 

(b) Pam or pleunsy 

(c) Cough and sputum 

(d) Dulness, altered voice and breath sounds, riles, e 
It is very easy to formulate such a hst as this of the signs 

symptoms on which a positive diagnosis may be based 
careful anal3^is, however, one is immediately confronted y ^ 
fact that there is a tremendous difference of opimon as to w 
these terms, such as “fever,” “hemorrhage,” etc., really®^ 
and on what combmation of signs and symptoms ^ ,, 

diagnosis m the absence of tubercle bacilh m the sputum 0 
be based One group of men will demand certam sig^ 
chest without which no diagnosis should be made , other p ^ 

beheve that a careful study of constitutional signs and symp 
will bring about more accurate results, even if there are 
abnormal signs m the lungs, a third group of physicians 
on a:-ray evidence, while a fourth group puts rehance on tu 

tests, etc. - 1 es ask 

Again, refemng to the signs and symptoms 
any twelve physiaans what eacdi one means by the wor ^ 
rhage,” and you will be apt to get a dozen different ^ ^ 

Ask what constitutes “fever” or “rapid pulse,’ and rio^^ 

agree, or agam, ask what “loss of weight and strength 
and you will find the same variance m the answers It is e ^ 
therefore, that despite the need for this, there is at 
defimte set of standards on whici. the early diagnosis 0 ^ ^ 

culosis ran be based, and it is hkewise evident that any a 

at such standardization will be difficult rrvmS 

Attention was recently focussed on this subject m 
on the tuberculosis experiment m Frammgham, Massa 
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Tbs ‘'expenment,” now well known as a "Community Health 
and Tuberculosis Demonstration,” has been financed by the 
Mctropohtan Life Insurance Company of New York for a three- 
year penod, and is being conducted under the supervision of the 
National Association for the Study »T^d Prevention of Tuber 
culosis One of the first difficulties that Dr Donald Armstrong, 
the executive officer, and Dr P C Bartlett, his medical director, 
met was m regard to thig question of early diagnosis There was 
no consensus of opmion among the physicians of Frammgham as 
to what constituted suffiaent evidence for a positi\e diagnosis 
Consequently, a committee of Boston physicians was asked to 
prepare a set of standards for this purpose In formulatmg a 
draft of such standards, which I was asked to prepare for this 
committee, I at once found it necessary to define ccrtam terms 
menboned above, such as ^'hemorrhage,” "fever,” "loss of 
weight,” etc 

The foUowmg cases illustrate the various combinations of 
signs and symptoms on wbch a definite diagnosis may justJ> be 
teased In connection with them I will discuss the defimbons and 
diagnosbc standards adopted for the purposes of the Framingham 
Experiment, 


DIAGNOSIS BASED ON HEMORRHAGE 
Case 1 —This man, thirty five years old, prenously healthy, 
been feehng perfectly well, when he suddenly 
profuse hemorrhage of 2 or 3 tablespoonfuls of b ood 
toiily and personal history are negative, and there is o ° 
found m the lungs I have told him that be>’ond tte sUght.^ 
doubt the hemorrhage was due to tuberculosis and t c 
Leep very closely under my supervision I hope to persua 
go to a sanatonum for a while at least. „„imr,rarv 

In this case there has been a frank and dc * P ^ 
f®norrhage, and the diagnosis of tuberculosisns a ,^tuin 

even if the signs m the lungs are i-crj slight and th TU 

negative. v. 

Case 2 —This patient comes to the dime ^ 

•“d frequent small hemorrhages She has seen m } 
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New York and Philadelphia and has been told that she has 
consumption Her general condition is excellent, and I can hear 
nothing abnormal m the lungs Her teeth are in very p<ro 
condition, the gums spongy, with marked evidence of Riggs 
disease On careful mquiry I found that the so-called hemor 
rhages” consist of min ute spots or streaks of blood, 
much as a teaspoonful I have advised her to go to a g 
dentist to have her teeth attended to and her gums tra 
This she did some time ago, smce which time the hemorrhages 


ll3,VC CC35CCi 

Here the patient had what she called a “hemorrhage ^ 
repeated ones Impression had been given her that e 
consumption, on account of which she has been put to mu 

unnecessary expense and anxiety _ ^ 

Case 3 — A few weeks ago this patient, a strong, ro us 
girl, weighmg over 160 poimds and the picture of health, 
see me because for a great many years at frequent P®" 
throughout the year she has raised blood m considerable 
up to 1 or 2 tablespoonfuls The last hemorrhage ^ 
weeks ago In takmg her history, her mother told me u 
a yoimg girl she had swallowed a stick-pm and that she ^ 


been able to recover it On exammation I found very 


luntof 


the limgs, no rdles, and few other abnormalities, but on acm ^ 
this history of havmg swallowed a stick-pm, which 0 ^ 
might have gone mto the lung instead of mto the stoma ’ _ ^ 
had an a-ray exammation made The plate clearly “ ^ 
foreign body at the base of the nght lung, but 
shadows at the left apex This girl is m perfectly goo 
and has simply been worried on account of the hemorr ag 

This IS a difficult proposition Constitution^ pf 

symptoms are absolutely lackmg, and yet there is v populous 
repeated hemorrhages Perhaps there is an mactive tu 
process at the left apex m adchtion to the inflammatory 
set up around the foreign body, although I can hear no 
other signs of activity It seems to me that the bur en 0 
however, is distinctly on anyone who mamtams that P 
IS at present suffermg from active pulmonary tuber osis 
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j ' These 3 cases show how indefinite a term is the word ^Ticmor- 
rhage.” The definition adopted bj our committee is as follow^ 

“Any UQount of expectorated bloody Kith or without ipntum, 
r*qtiire* medical invwUgatiott a* to its source. Blood-streaki^ blocd 
^ spots etc may or may not mean tuberculosis. On the other haah 

u a hetoonhage of i or a teaspoonfnls Is presumpUi-e evidence of the 

; dbease” 

f This definition seems to me sane and sound and one that might 
well be universally adopted 

■ DIAGNOSIS BASED ON CONSTITDTIONAL SIGNS AND SYMPTOMS 


Case 4 — ^This woman is a nurse, thirl> >*ears old, and she 
dimes to the clinic on account of loss of waght and strength and 
because she la not able to do her work as well as she could a j’car 
hgo She has a slight cough, but no sputum Temperature and 
pulse are normal She weighs 120 pounds, which is IS pounds 
less than what she weighed six months ago In the lungs I find 
nothing but a **suspiaous right apex ” There arc a few other 
suspiaous Rigrtg and sjTnptoms I ha\e told her that I bclic\*c 
that she has mapient tuberculosis and that she must report 
regularly to me every two weeks and be prepared to go to a Sana 
tonum unless she improves 

The striking point m this case is loss of weight and strength, 
but here, again, we ore using terms that need some sharp 
tion What may consDtutc ‘loss of weight” m its pathologic 
to one person may mean something cntirclj dlfTcrcnt to 
bother 

Our definitions of these tw o terms arc as follows 


“Low of Wdght By not. of wdsht »houW be " 

iiMiphiiied loo of ttt least 5 per cent belo^ vottomI 
P^rtfeular individual within four months time. 

meant undue fatlfue and a lacL of ftayinj; pow« .frfnrth ti 
for the Indlddoil petlent nod whfch otmot f* «"rf“t 1 
plained-' 


'Hiesc definitions ma> require some modi . 

^dividual cases On the whole howwr the) seem o 
out fairlj satisfactorily in Massachusetts. 
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DIAGNOSIS BASED ON FEVER AND RAPID PULSE 
Case 5 — ^This man, who is twenty-seven years old, is sent to 
me for exammation by his employer His family and personal 
history are not very remarkable, but suggest tuberculosis The 
exammation of the lungs shows comparatively httle The tem- 
perature and pulse, however, taken qmetly four times a day at 
home over a penod of three or four days show a shght afternoon 
fever and a pulse averagmg 90 This fever and rapid pulse m 
combmation ivith other signs and symptoms justify me in mahnj 
a defimte diagnosis His chart is as follows 
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j I cannot emphasize the importance of such a combmation as 
j this — shght fever and rapid pulse It may not mean tuberculosis, 
but m many cases it certainly does 

Case 6 — This yoimg man, a draftsman of twenty-two, comes 
to the chmc because he has had a cough off and on for a year, and 
espeaaUy because he has lost weight and strength, and m other 
ways does not feel as well as he thinks he should He is evidently 
an mtensely nervous person At my first exammation he had a 
temperature of 100° F and a pulse of 122 Aside from this I 
could find very httle abnormal I told him to take his tempera 
ture and pulse four tunes a day at home, which he did The 
pulse ranged from 60 to 70, and the temperature was constantly 
normal Backed up by thi^ evidence I am prepared to tell him 
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definitely that I do not believe that he has active puhnonary 
tuberculosis 

In fhiq instance the patient complains of loss of weight and 
strength and other constitutional symptoms The fever and 
rapid pulse at his first examination at the clinic are not more 
tha n that of many patients of a nervous temperament imder 
snnilar circumstances I consider the normal temperature and 
slow pulse taken at home to be evidence that more than counter- 
balances the history of cough and shght loss of weight and other 
symptoms of which this patient complains 

Our defimtion of fever and elevation of pulse as illustrated by 
these cases is as follows 


“Fever An occxalonal tempeatnre of 99 ^ should not be coo 
sidered fever A temperature which pcnistently nma mxr 99 F 
when taken at least four time* a day over a penod of one mrek (b> 
month five minntes) should be considered of significance and to coo 
fthute ‘fever* ' u ^ k. 

'ElevaUoo of Pube Where the average normal pube of to 
patient U already bwwn an elevation ©Its beau per 
the pulse b taken quieUy at home dunng various periods of to 
should be considered abnormal In case* where the o^•e^^ pu 
Hot known and, of course this constitute* the majority 0 case* ooe 
should consider on a\-erage pulse of 85 or over in men and 90 
In women to be abnormal. The combination of a subno ^ 
tuie and an elevated pulse as defined here should be co 
great Importance, 


I have found these definitions helpful to me in in) woik in 
closely hmitfng what were before loose and indefinite terms 

diaonosb based ok family history AKD EXPOSDRE 

It IS unnecessary to ate cases 
There is urgent need, howe\er, of sanity m weig g 
dence Because an uncle, aunt grandparent or 
of consumption does not mean that the P^***^*^ j 

have it or has even been exposed to It On t ofe!^ 

of our “New England wmter coughs ’ m 
investigation turn out to be chrome phthiM an c^ 
eidence of tuberculosis m grandchildren and othc 



1042 


JOHN B HAWES, 2D 


Again, the physiaan may declare the family history to be ah-o- 
lutely negative as far as tuberculosis is concerned, and fail to ehat 
the fact that a nurse or attendant who later died of consumption 

cared for the patient when a child 

The followmg defimtions of family history and exposure em 

phasLze these points » 

‘Tamily History An occasional case of t“t)erculosis m tk 
paUent's uncles, aunts, cousins, etc., should not be consi 
importance It is an important fact when the patient s 
relatives, such as brothers, sisters, father, mother, or grandpareno, 
hav c been tuberculous ” 

“Exposure Childhood c-xposure is of the greatest 
Moderate exposure among normal, healthy adults of cle^y 
of less importance Of course, prolonged contact, with 
habits or surroundings, may be a dangerous factor at any age. 


DIAGNOSIS BASED ON SIGNS AND SYMPTOMS REFERRED TO 

the chest or LHNGS 

Case 7 — This patifent, a w'oman of thirty, has been 
to me by a physiaan m another aty because of persisten 
at the left ape.x These were found on a routine exaniina 
nather patient nor her ph3^iaan suspecting the 
tuberculosis On careful mquiry I found that she has never^^ 
particularly strong or robust, but except for this and Ae pr 
of persistent r^les I could discover very httle else that 
' gestive of tuberculosis ather m the history or the p ^ 
iumnation The r^es have remained, however, on repea 
examinations pj. 

In this case the family and piersonal history were above 
nearly so Constitutional signs and symptoms as defin 
were not more marked than could be explamed by nervous ^ 
tion and physical fatigue, but there was a shght ^jpCjute, 
shght — cough, some sputum persistently negative, an 
persistent rtles at the left apex On this evidence ^ 
ready to make a defimte diagnosis of mapient puhnonary 

culosis , over 

Case 8 — ^This young man is twenty-four years 0 ’ 

6 feet m height, and weighs nearly 200 pounds, he comes to 
because he hmci been told that he has tuberculosis His am y 



1044 


JOHN B HAWES, 2D 


ounces of clear straw-colored fluid removed A few riles vs 
foimd at the nght apex Temperature and pulse are now norma! 

I have explamed the exact situation to this man, that pleuns 
IS a mild form of tuberculosis, and that he must report to me ever 
week for several months 

Until comparatively recently a case of pleurisy with effusion 
was treated purely as such, the fluid was drawn off if necessary, 
and httle or no attention was paid to the tuberculous process that 
practically always hes m the background It is not always eas)' 
to deade whether a patient with pleurisy with effusion should or 
should not be put imder stnct sanatonum regime In my oivn 
cases I base my decision on the followmg pomts 

1 Whether or not there are constitutional signs and symptoms 
of a tuberculous toxemia, as defined above 

2 Whether or not there is any evidence of any mtrapulmonary 
mvolvement at the apices or elsewhere 

At all events every case of pleurisy with effusion should be 
kept imder observation for a few months at least, and the follow 
mg statement concemmg thig m the diagnostic standards borne 
m mmd 


“One should consider a typical pleunsy with effusion as pi*- 
suniptive evidence of tuberculosis ” 

^ Likewise not only apphcable to pleunsy'^ with effusion but also 
to all of these cases is the followmg 

“In every doubtful case one should demand that the patient be 
kept under observation for at least one month, with repeated sputum 
emimnations, before a definite diagnosis is made ” 

AIDS TO DIAGNOSIS 

Tuberculm Tests — In children of fifteen years of age or 
under the von Pirquet cutaneous test is of great value m diagnosis, 
mcreasmg m value as the age decreases In adults it is of httle 
or no significance The subcutaneous tuberculm test should not 
be used except by those expenenced m its use and thoroughly 
aware of its possible dangers As a general rule I advise against 
Its use m suspiected cases of pulmonary tuberculosis The com- 
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pkment fixation test is still in the experimental stage and is not 
yet available for general practitioners. 

X-Ray — An x ray examination may ht of great >’alue as an aid 
to diagnosis. I use the phrase “may be of great value” advi5edJ> 
There are many h)'perenthusia3tic roentgenologists who dairn 
that the x ray will reveal tuberculous disease earlier and more 
accurately than be done by any other method. It is un- 
doubtedly true that the x ray will reveal certain changes and 
abnonnahties in the lung that cannot be detected in other waj's, 
but it must always be remembered that x ray evidence is based on 
lights and shadows, and that m most instances active and recent 
processes cannot be differentiated from mactive and old processes. 
Furthermore, the value of the x ray plate, be it ever so dear and 
distinct, IS dependent on the man who mterprets the plate It is 
true that x ray evidence mterpreted by an expert who recognizes 
the linutatioiis as well as the jiossibihties of this method of 
diagnosis is of great value, but it is still more important to re- 
member that such evidence should never take the place of a 
hil and painstaking history of the patient and the study 0 
constitutional symptoms and local signs m the lungs 


differential diagnosis 

Non-tuberculous Acute and Chronic Pulmonary InfechoM 
In Massachusetts durmg the past year there has been ^ 
dmost amounted to on epidemic of acute and subacute , 

d the lungs, many of which closely resemble and hn^e 
cases of tuberculosis In some instances an exact 
such a condition can be reached only by waiting is 

d cases, however, careful study will show that tu 
unlikely The chief points of difference arc as 

1 These non tuberculous processes arc usua y n . 

lung, whereas in tuberculosis the disease is “ J ^ ^np. 

2 Despite extensive signs m the lungs, 
especially fever and rapid pulse arc 0 

sbght 

3 Although there often is a large amoimt of ^ 

*^P^tcd examinations for tubercle bacilli arc nega 
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4 The fact that extensive signs in the lungs gradual!} dear 
up or disappear m the course of a few weeks or months 
Such cases arc often not only very difhcult to diagnose but also 
very difficult to manage One must always bear in mind that 
tuberculosis may be present despite negative e\adence, also, and 
of still more importance, that it is unjust to go to the other a 
treme and stamp the patient as a consumptive, as I regret to sa) 
IS often done, on insuffiaent evidence Conservative, sound com 
mon sense is urgently needed m such cases as these 

Other Causes of Blood Spitting — Our definition in the diag 
nostic standards states that "A hemorrhage of one or two tea 
^oonfuls of blood is presumptive evidence of tuberculosis" 
IS a safe rule Occasionally, however, there occur frank 
emorrhages that do not mean tuberculosis Elderly persons 
with high blood-pressure and sclefotic arteries may raise con 
siderable amounts of blood due to a ruptiured blood-vessel m no 
way connecrted with a tuberculous process, although I admit that 
this would be very difficult to prove Often m mitral stenosis 
an other forms of heart disease and occasionally in bronchiectasis 
au pulmonary cancer there may be real hemorrhages as defined 
a ove These possibihties should be home in mmd 

Early hyperthyroidism, or exophthalmic goiter, often cannot 
^be differentiated at first from early pulmonary tuberculosis 
’ortunately, the treatment is the same, and time will usuaUygwe 
^ correct diagnosis 

/ ®*^^Euant Diseases of the Lung — Here again the differenbal 
' diagnosis may be impossible at first, but also, as m hyperthyroid- 
ism, this question will eventually settle itself 

Pulmonary syphilis doubtless does exist, but it is certamly 
very rare The fact that a person has a positive Wassermann 
and other evidence of a luetic infection along with certam abnor- 
mahties m the lung, and the fact that such abnormahties clear up 
imder antiluetic treatment does not necessanly prove that the 
anges m the lung are due to syphilis, nor that the case is one of 
pulmonaiy syphihs On the other hand, when luetic infection is 
Own to be present m combination with marked signs m the 
ungs out of proportion to the constitutional signs and symptoms, 
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and when these dear up under antisyphihtic treatment, pulmo- 
nary syphilis must certainly be very senousl> considered 
Other Causes of “Being Run-dowm” — ^In Massachusetts the 
medical profession and the pubhc are both wide awahe to the 


need of the early diagnosis of tuberculosis. The jounger mem 
bers of the medical profession, m fact, are so alne to this that 
anyone who loses weight or who becomes run-down from whatso- 
ever cause runs a very serious chance of falling mto the hands of 
some enthusiastic doctor who promptly labels him a consumpti\'c 
While thm state of affairs is obviously better than the condition 


that existed ten years ago, when very few physicians made a 
definite diagnosis of phthisis until the disease was in the advanced 
stages and the sputum positive, nevertheless it is a condition that 
ought not to exist. Anyone who makes a positive diagnosis of 
tuberculosis without a positive sputum is ta k mg on himself a 
'’cry grave responsibilrty We must remember that people wiH 
contmue to get tired out, to lose weight and strength, to have colds 
that hang on, and to need vacatioiK without being consumptiv^ 
Granted that certam of these conditions are due to latent tu 
culous processes which are in danger of being roused to acfrvit} , 
m doubtful cases there is no need of telling the patient that he is a 
consumptive and that he must go to a sanatorium on such slight 
evidence as this Here again common sense is the physician s 
roost valuable asset m handling such problems. 

Finally, I would emphasize these points as Btrongl> as can 
■“namely, that the early diagnosis of pulmonary lu 
ho easy task, that it takes tune, patience, and thoroug ^ 
mate a correct diagnosis, that the patient’s happiness, t 

often his life depend on the advice given by the p , 

f^me, that the physician should realize the rcsponsi - 
assuming in making his decision one way or the other, an f 

Ibat success m thig field depends more on the use 0 co 
fban on any other quaht> the phj’sioan ma} possess 
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IMPROVEMENTS IN THE DUGNOSIS OF CHRONIC 
ULCER OF THE STOMACH AND DUODENUM 


Modern Methods of Examfnfttion of Patient, Importance of 
Location and Size, Use of the Stomach-tube and the Roentgen 
Fay, Desirabflity of Roentgen Evidence in ContxadlstiDCtion to 
Roentgen Diagnosla, Necessity of Watching the Ulcer Itself and 
Its Effect on the Functions of the Stomach, etc , Late Diagnosis 
of die Cohditlon of the Ulcer During and After Treatment. 


TBEEtE have been great changes in the last few years in the 
diagnosis of chronic peptic ulcer We have recognized the im- 
perfections of some of our older methods of examination, and laid 
more emphasis on newer ones We are now able to locate ulcers, 
to measure their size, and to study more completely then effect 
on the functions of the stomach We are much better able to 
classify these ulcers in groups for treatment and to choose the 
^^’^ntment best suited to the individual case 

We are now able to follow the ulcers in a new way during wr 
of treatment, whether medical or saxgica], and to ^ w 
hecomes of them, whether they arc getting larger or ^ 

^*«Pending wholly on what the patient tells us about m 
vafeJmg tlte ulcer tire// from tunc to tune and its effect on 
functions of the stomach, and changing our treatment to tnec 


J^eeds of the mdividual case, , 

There are great ad\Tuitagcs m this method by 
ffon of the ulcer and the progress of healing by the o^ j.^ceth' 
Wps greaUy m deeding for and against sur^ ite defclot^ 
observing the patient wc can best protect him 
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ment of cancer and make an actual, early diagnosis of secondary 
cancer and make a life-savmg operation possible. 

History. — shall pass over rather bnefly the use of symptoms 
m diagnosis, not because it is unimportant, far from it, but be- 
cause there is httle new Most of the recent progress m the 
diagnosis of ulcer has been made by improving the methods of 
physical exammation 

The most stnkmg symptom, of course, is hyperaaditj' or 
“hunger-pam,” which is present m more than four-fifths of the 
ulcers The frequency of hyperacidity has tempted so great a 
surgeon as Moymhan to say that “hy'peraadity is ulcer ” This, 
of coiuse, IS not true, yet he did us a great service In severe 
chrome ‘Tiunger-pam” we no longer make the diagnosis of simpk 
hyperaadity and let the matter rest there, we look farther m 
e\ery case to see if we can find an orgamc basis for this sympfo®) 
and m the severe persistent cases we usually do find an organic 
basis This is a chrome ulcer m about two-thirds of the cases o 
severe hyperaadity and either a chrome appendix or a chronic 
gall-bladder m the other third 

The patients usually have the soda habit, and many vomit 
The symptoms are usually mtenmttent, and show a special ten 
ency to occur m the sprmg and fall 

In addition to provmg the presence of a chrome ulcer, it is 
important to know its postiten, whether m the stomach or duo e- 
mum, for we know that duodenal ulcers rarely become mahgnant 
'While gastric ulcers qmte frequently do If the ulcer is m ^ 
stomadi we also wish to know whether it is near the pylorus or 
well up on the lesser curvature, for the first is much more lib y 
to cause obstruction than the second 

It IS a waste of time to try to locate the ulcer by the sympton^ 
alone, and the reason is obvious If we watch the stomach 
the fluorsocope we find that the pylorus usually' opens within a 
few mmutes and food is discharged mto the duodenum ^ ° , 
words, withm a short time after food is taken, an ulcer, whe ^ 
m the stomach or m the duodenum, is equally bathed m food, ^ 
imtation of aad occurs just as promptly m one as the other, oo^^ 
are equally stirred up by peristaltic movement and spasm 


It 
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is far more satisfactory to look directly at the ulcer with the 
Roentgen ray and see where tt ts, than to trust to symptoms 
to locate iL 

The use of the ulcer is also very important m ulcer of the 
stomach, on account of the frequency of cancer changes m the 
large ulcers We cannot judge of this by the histoiy alone, 
frequently the symptoms are very severe m a small ulcer and may 
be very slight m a large one This is well illustrated by the two 
foBowmg cases 



The first patient is Mrs. R B , housewife fort\ vc 1'*^” 

“ She has complamed for two years of mtermittent epigas 
ffl, with frequent vomiting, once of old food The pam usu 

^ one to three hours after meals She has lost 2 poun 

’Sbt She has carious teeth, with pjairrhca A , 

ablation shows finger pomt tenderness 2 cm below e 
Test meal showed normal secretion and a sma 
“due. No blood m stomach contents or fcc& 
unabon showed active peristalsis m the stoma , a . 

“due up to twenty four hours with a ,m 

to just above the pylorus (Fig 13S) 'tjeaunent m 

but did not stop after ten days of med 
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bed The stomach emptied m eighteen hours under full dose oi 

atropm Operation was ad\ased 

At operation a small ulcer mth a crater 1 cm m diameterwe 
found on the posterior wall of the stomach about 4 cm above 
pylorus 

The following pomts are of speaal mterest m this caa 
symptoms were very severe and prolonged and yet e 
w'as scarcely more than 2 cm in diameter The cer 
above the pylorus and the long delay m emptymg 
spasm, not to orgamc obstruction The large ^ 
due to secondary spasm from the ulcer, not to e u 
Even full doses of atropm only relaxed this spasm to 



degree, and the improvement m emptymg the stomach 

atropm was only moderate rnnter fifty* 

This second patient, Mr L L , a Russian roo jjj’onths 
two years of age, complamed of a shght cough or A 

He iL lost a httle weight md had no „r 

few days ago he "spit up” a httle bnght b oo wi gramme 
cough There was shght epigastnc tenderness _ 7 ^ 

tion of the lungs showed mcreased density at both p 
diagnosis of probable tuberculosis was made 

T/ie stools showed a strong positive henztdtn tes ^ ^de 

tune exammed This was the red flag of danger , 

a systematic exammation of the digestive tract an 
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gastnc secretion was very low, free HCl 5, total aadity 20 
Blood was present x-Ray examination showed a large six hour 
residue and a ngid irregulonty of the lower 10 cm of the lesser 
curvature (Fig 136) The diagnosis of large gastnc ulcer with 
malignant changes was made. 

In thi'^ rase the digestive symptoms were so mild and unim 
portant that we almost made the mistake of not giving the diges- 
ti\'e tract special study Operation disclosed a large c hroni c, 
circular, saddle ulcer fully 12 cm. m diameter, with malignan t 
changes. 

With regard to compltcaitonSj such as gross bleedmg, the pa 
tienVs history helps us In order to count os a symptom the 
bleedmg must be a real one, not merely a streak 9 ! blood, which is 
frequently found m any patient who has vomited repeatedly 

The presence of obstruction is often shown by tbe fact that 
symptoms which were intermittent become more or less contmu 


oui. The vomiting of old food is always important. 

Acute perforation always gives us striking symptoms pain, 
^^fiidity, collapse — while chronic perforation of ulcer, which, b} 
^ ^y, 13 twice as common as acute, gi'V'cs no symptoms which 
^ be distmginshcd from those of any chrome ulcer 

With regard to the development of cancer upon ulcer we must 
wait for mailed symptoms We must get the text boo 
pictures of cancer entirdy out of our head If coflee- 

Pound vomit, obstruction, lack of free HCl, palpable tumor 
®mciation, etc., we have an absolutely hopeless case In act, 
f have heard that book of our great teacher, Wnbam Oder, on 
Abdominal Tumors called “a good autopsy manual” by a leading 


because it had so httle clinical value. 

The question is often raised whether cancer of the stoma 

^diagnosed early A small cancer very rarely i5 unless it ts 3 

the pylorus, as m Case 3 ^ ^ -u 

^ this third case a man of fifty y'cars has had m . 

^^gastne distress and \'Oiniting for several ct c sc- 

Physcal examination was pracbcally negatix'c ^ 
was normal No blood was found m stomach 

w («ss 
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There was, however, a small twelve-hour gastnc residue, and 
a>-ray examination showed a very small annular defect at tie 
pylorus with slight irregulanty (Fig 137) 

On account of the obstruction unreheved by medical treat 
ment and the possibihty of cancer (which was emphasized by the 
radiologist) operation was advised A small annular sorrhous 
cancer was found at the pylorus which was successfully resected. 

In this case the cancer, while very small, gave early symptoms 
because it was at the pylorus and caused defimte obstruction 



pg 


/ 


137 Small annular defect at pylorus due to small annular ulcer 
(from plate by Dr A W George) 


Cases 


I want to emphasize, however, that cancer on nicer is aitd 
should he regularly diagnosed early, not by the symptoms, but by 
the modem methods of exammation which I will desenbe 

Physical Exammation — Smee the valuable work of Rosenow 
and others we look much more carefully than ever before for 
sources of mfeebon of an ulcer We examme the teeth, tonsils, 
smuses, appendix, and gaU-bladder 

We note irom statistics of operated cases that every third case 
of chrome ulcer has also an infected appendix and that every 
seventh case has an infected gall-bladder If we examine the 
teeth carefully m ulcer cases we cannot fail to be impressed by the 
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large number of ulcer cases with infected roots We must admit, 
however, that infected tooth roots are very common and great 
numbers of them are not associated with ulcer 

Modem diagnosis has shown that many of our older methods 
of examination were very imperfect Let us bnefly review some 
of these. 


Take palpation — how little we feel in comparison with what 
we see with the Roentgen ray In reviewing a large number of 
ulcer cases I find it is very rarely that I am able to palpate the 
ulcer This is easily understood when we remember that the 
ksser curvature and the duodenum are the favontc sites with 
ulcer, and these are so frequently hidden under the edge of the 
ribs or hver that they are entirely out of reach when the patient 
Ees on his back. Even tenderness is apt to be diffuse in the epi 
gastnum, probably because we are not able to palpate very 
directly over the ulcer for the reason just given. 

After having seat the ulcer with the Roentgen ray I have fre- 
(luently returned to the patient m bed and absolutely failed to get 
dear evidence of its presence by palpation. 

Palpation of the erect patient before the fluorescent screen is 
another matter If we see a deformed area and press dircctlj 
over It, sharply localized tenderness has some \’alue in diagnosing 
ulcer 

Percusston of the ouUtne of the stomach is a method of ith 
bttlc value, which I have practically given up If wc pcrei^ 
®himach without inflating it the area of resonance is just u 
bkely to be the splemc flexure as the stomach and if 
Ibe stomach after moderate infla tion with the patient on te a , 
^ percuss the area of the gas-bubbic which rises up 
abdominal wall in the middle of the stomach In this posi 
&^’es us very httle idea of actual outline. This is a '*017 


hod and hardly worth the time it takes 
The to/ of capaetty of the stomach, by pouring 
patient cnes enough, is also of little I’aluc 
he stomach depends entirely upon the tone 0 * 

- normal stomach embraces its contents dosel) ^ mthout 
ril they arc, and the amount which can be po 
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discomfort depends almost entirely upon tone and senabveness, 

and vanes greatly in different people 191111 stomachs of the same 
size 

The use of ihc stomach-lube to test the secretion and emptying 
of the stomach has received a great set back smce the free use of 
the Roentgen ray I frequently see patients subjected of ulcer 
who have never been carefully examined except by the radiologist 

This IS a mistake There is no reason to give up the stomach- 
tube because we have the Roentgen ray Tube tests are simple 
and cheap and give us valuable information They are the only 
means of testmg gastnc secretion, and if secretion is either high or 
low we want to know it. They also tell us whether or not the 
stomach empties properly and about bleedmg 

Tube tests have now taken their proper place, formerly con 
sidered very important, now always useful, but secondary 

The new Rehfuss tube, which is very small, like the Einhom 
duodenal tube, is left m the stomach for several hours for the pur- 
pose of removmg some of its contents for exammation at intervals 
of fifteen or twenty mmutes The tube is so small that it is very 
easy to retam, and it has proved of very great value m studying 
the gastnc physiology, but it caimot be considered a necessary 
diagnostic method m ulcer, and the frequently repeated examma- 
taons are not convement outside a hospital or the office of a 
specialist. 

j Either the stomach-tube or the Roentgen ray ran be used m 
decidmg about the emptymg tune of the stomach Twelve-hour 
residues are always important, and considerable six-hour residues 
call attention to the gastnc function and require explanation 
If we use the six-hour banum exammation as a test of function we 
must allow no food m the mterval The rachologist is usually 
more mterested m findmg an acrtual lesion thnn m studying 
function, and is sometimes careless about the latter I have seen 
several cases of ulcer m the last six months m which a report of 
good-sized six-hour residue was made and found that the patient 
t(X)k his banum meal at 10 A m , took a hearty lunch at 1 P ^ 1 
and went for the six-hour exammation at 4 p M The lunch held 
back, some banum m the stomach and gave us a fictitious "six* 
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hour residue This residue is a tntiior sign m ulcer, but as a test 
of function and guide to treatment it is valuable and should be 
carefully arranged Fully two-thirds of the cases of chronic ulcer, 
■whether of the stomach or duodenum, show some delay m empty- 
ing the stomach. 

It is very important to deade whether this delay in empt>’ing 
IS due merely to spasm of the pylorus or to actual tissue narrowing 
I want to emphasize here the use of atropm m deading this ques- 
tion Many a case of obstruction, which we behevT at first to be 
organic, relaxes almost entirely imder the use of atropm, and is 
shown to be merely the result of spasm Dr W H, Maj 0 stated 
some years ago that delay in emptymg the stomach m chrome 
ulcer IS due to adital tissue narrowing m less than 10 per cent of the 
cases 

This classification of the kind of obstruction is very important 
from the pomt of view of treatment- The cases with spastic 
delay frequently yield to medical treatment and are suitable 
medical cases The cases with organic obstruction rarely yield to 
medical treatment and usually should go at once to the surgeon. 

With regard to the use of atropm, we must not lay too much 
stress upon its use, for we fin d that full doses of atropm, c\en 
^hen continued for several days, do not always relax the spasm of 
on hntable stomach. The milder cases yield the severer ones 
may not- In short, if a stomach relaxes and empties after the 
Use of atropin wc ran conclude that the obstruction was due to 
®pusm If the obstruction does not relax after the use of atropin 
'TO have not absolutely ruled out spasm as a cause of delaj 
This pomt is well illustrated by Case 1 and also by this fourth 
patient. You note that I use only operated cases to prove mj 
points, so we may be sure of our facts 

This fourth patient, Mrs. D B , a woman of fort) six, to had 
mdigestion for twenty six years. Her husband had sjphi , m 
of her three chfldren one was stiUbom and two died within a few 
^ays. Her Wossermann reaction is ncgati\'e. 

She has complained of epigastric pam and x’omiting a ^ 

fwur after meals This is alwaj'B iivorsc for ten da>*s ore an 

during the catamenia. In the last j-car she has been wor^ an 

YOU I— 67 


niANKUN W WHITE 


1058 


has lost 25 pounds In the last two months vomiting has \m 
persistent, with old food several tunes, no blood seen 

Test-meals showed normal secretion, blood present a: Ray 
exammation showed a deep mcisura dividmg the stomach mto 
too equal parts (Fig 138) The upper pouch emptied withm 
ve hours^ the lower pouch was still full after twenty-four hours. 
The crater of a small ulcer was suggested m the lower pouch on 
the lesser curvature about halfway between the inosura and the 
pylorus The pylorus was clear, smooth, and absolutely nonnaL 



With full doses of atropm the 
mosura did not relax and the 
lower pouch did not empty in 
twenty-four hours 

We could not deade whether 
the hour-glass contraction was 
organic or spastic We deaded 
that the pylorus was normal, 
but was kept shut even for as 
long as twenty-four hours by 
severe reflex spasm from the 
small ulcer m the lower pouch 
Operation was advised and 
a true hour-glass stomach was 
found resulting from scar tissue 
and adhesions of an old ulcer in 
the middle of the lesser curva- 


F'S 138 — Hour glass defonmty 
from old healed ulcer, wrth small ulcer 
with sht-like crater lower down on 
lesser curvature (Case of Mrs D B) 


ture An ulcer 3 cm m diam- 
eter was found halfway be- 
tween the hour-glass contrac- 
tion and the pylorus, the latter 


was normal 

The upper and lower pouches were cormected by a wide 
gastrogastrostomy, the ulcer m the lower pouch destroyed with 
the cautery and a gastro-enterostomy done The patient made a 
perfect recovery and now is practically free from symptoms 
This case shows how difficult it may be to decide whether an 
lour-glaas contraction is orgamc or spastic, and also how long a 



SIS” ““5 ‘V 

“SrtoTSs TT'"'' "' ‘"“'Wj" « 

fntenwttfTtir spasm u a x-ery vamblc, 

of tfaepjIom<Io« 

use of rini<» J u!^e at Afferent Omes, entirely apart from Ao 
on^S’ “ questions about treatment or opera 

Ills fifA ™ X? ^ examination may be needed. 
I>>peraaAtv ^ ^ ^ olerk of twenty four, suffered mtb 

treatment^ Stomach, and after two weeks of medial 

Was don* ’ ® bleeding continued, a gastro-enlcrostomy 
and intnrr^ « operation has been careless at tunes 

He mln^ tn^’' ^yP®™oiAty contmued wiA rare t-omlting 
eained 30 pounA smce operation 

active't^ ”*i° ^ examination, at anoAer hospital, showed 
Dvlon greater part of the food passed through the 

Smed ^ ^ through Ae new opcnmg There was 

^^^^^^^^^-sized SIX hour residue Because of Ae persistent symp- 
tbrouirh guntric stasis and small passage of food 

S the stoma adiagnosis was made of partial closure of the 
^ second operation adnsed The patient ob- 
On came to us for examination, 

kavin' ®®Purate occasions Ac stoma A emptied rapidly, 
residue in five or six hours. We saw no ground for 
for the patient has been entirely free from symptoms 

^•nonths with more careful Act and meAa! treatment tVe 
^ ® y explain Ae difference m Ae action of Ac stoma A on the 
y occasions by Ae variable amount of pylonc spasm ft 
always safe to make an important decision after a single 

“*^tionofthcstomaA 

JH ^ of ulcer defonnitj on the anpiymg of the slomachu 

interesting question \Vc find with the Roentgen ra> 
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that the oldest ulcers, as a rule, show the most deformity, but 
they do not necessarily show the most obstruction Deformity 
means old scar tissue or adhesions as well as active ulcer whidi 
may cause much deformity from spasm Case 1 (Fig 135) 

IS a good example of a small 
ulcer with much obstruction and 
Fig 139 shows a duodenal ulcer 
with a great deal of defomut)' 
but no obstruction at all 
Tcsls for blood we will pass 
over briefly, as they are well 
known A test for blood in the 
fecei on a meat-free diet in the 
absence of piles is a red flag 
and shows something is wrong 
Blood m the stomach contents 
with dehcate tests, such as 
guaiac or benzidin, is much less 
important, as it comes frequently 
from the shght rubbmg of the 
tube Personally I much prefer 
the benzidm to the guaiac test 
on account of its somewhat 
greater dehcacy and easier tech 

me I wiU give the best technic 

’ the old benzadm test I see it so variously done and its deh- 
cacy depends so much on techmc ‘ One of the best ways of testing 

J The matenal for eiaminaboa consists of aunple gastnc contents, or 
sized piece of feces thoroughly stirred in a test-tube into about 4 Ly-i^tioD 
This IS brought to a boU to destroy oxidizing ferments. Ten drops o a res 
of benndm (prepared by shaking a krufe-tip of bcnzidin m about z ° 
acetic aad) is added to 3 c c of a 3 per cent (ordinary commercial w u ^ 

drogen perond m a test-tube. This mixture serves as a control of the 
reagents and glassware , i 

To make the test, add 2 or 3 drops of the boiled gastnc contents or 01 m ^ 
mixture to the peroxid-benzidm mixture without shaking A clean grejn 
ring appears within a mmute or two when blood is present lutions 

It 18 best to use only pure reagent of best qusbty and to avoid peroxi so ^ 
containing acetanibd as a preservative I use dioxygen. The glassware m 
scrupulously clean 



Fig 139 — Marked deformity of duo- 
denal cap with no obstruction 
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feces IS to smear a thm layer on a dean slide with a glass 
rod or match and pour a few drops of the benzidm^ienxnd 
nurture on iL 

The simplest blood test for the practitioner are the benadin 
lailds of Dudley Roberts, put up by Squibb &. Sons. One 
tablet IS placed m a dean saucer with enough stomach contents 
to wet the tablet thorou^y, but not to cover it Then a drop or 
tiro of glaaal acetic aad is dropped upon the tablet, if blood is 
present the tablet turns greenish blue. The same test can be 
used with feces, thinned with a httle water 

Blood tests should not be rehed on to diagnose ulcer, smce we 
only get a positive result m about one-third of the cases Thcj 
do help us to ]udge the activity of an ulcer and also to rule out 
cancer The latter is far more lihely to give a positive test and 
give it constantly 

The Etnltont sinng lest I consider a thing of the past. It 
has little value. I have given it a thorough trial and have 
given up using it. The results are difficult to mteipret. Smithie 
found it posibve in only 7 cases out of 318 gastric ulcers whi 


were verified by operation. 

We do a Wassermann reaelion as a routine on ulcer c^ 
"Hie results show that syphflis is a rare cause or assooale o w 
A positi\’e reaction was found in less than ^ of 1 per cent, o a 
senes of about 200 pnvate cases of ulcer and in less th^ ^ 
cent, of about 200 hospital cases of ulcer This figure is y 

less than the percentage of syphilis in total hospital cases, w 
is at least 4 or S jj it,,. 

The Roentgen ray is our newest and greatest i o 
methods of diagnosmg ulcer, and it sometimes seem as i 
worth more than all the other methods put togc er u 
hmdly true, as a matter of fact, and if patients 
ttndied the diagnosis is made m four fifths of the cases of chrome 
•deer before the * ray examination is begun 

The Roentgen ray, however do<= 

“iilj in deadmg whether an ulcer is present 
where the ulcer is, and how large it is. These qu 
important, as I have already said The Roentgen > 
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greatly m diagnosing doubtful gall-bladder and appendix cases 
which simulate ulcer 

With the discovery of the great value of Roentgen examinatioii 
in ulcer a bad practice is growing of sending poorly studied diges- 
tive cases to the rachologist and acceptmg his word as final let 
me warn you agamst an "a^ray diagnosis” of any gastro-intestinal 
lesion 

Twenty-five years ago at Harvard I was taught to make a 
complete gemto-unnary diagnosis from a bottle of unne We 
do not do that any more We want the patient, his history, hs 
other ph3^cal signs, as well as the xume to give us our diagnosis 
A sputum loaded with tubercle bacilh may be enough to settle a 
case, just as the deep ulcer crater m the lesser curvature with deep 
mcisura or the constant marked clover-leaf deformity of the 
duodenum usually is chstmctive of ulcer, still we do well to take 
the Roentgen exammation as Roentgen evidence and put it vnth 
the other clmicaJ evidence m makmg a chagnosis I have seen 
dreadful nustakes made from one end of the gastro-intestinaltrad 
to the other from disregard of this rule I have seen cancer of the 
esophagus chagnosed by a leadmg rachologist when a second year 
medical student could have made the correct chagnosis of cardio- 
spasm from the history of dysphagta of ten years' dvrahon mtlioiH 
loss of weight m a very nervous man I have seen a chagnosis 
made by an expert of a gall-bladder paciked full of stones, when at 
operation (madentaUy fatal) no chsease of the gall-bladder 
T id I have seen a repiort of an entirely normal colon made y 

ither leading rachologist m a man constantly passmg pus an 
felood, and a second exammation reveal a cancer of the sigmoi 
(" previously hidden by a loop of bowel 

We want Roentgen evidence, not a Roentgen chagnosis ° 
all Roentgen evidence is alike, some is very shght and dubious, 
some very strong, hke, for example, the difference between p® 
patmg a large irregular abdommal tumor m a thm patient an 
feehng a vague resistance m a fat one The profession is not j e 
educated to recognize these differences m Roentgen evident 
We must remember that the rachologist, like every other con t 
ant, often faces a chsagreeable dilemma He naturally wishes to 
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make his diagnosis as definite as possible, but the evidence is often 
doubtfuL 

This IS not the place to discuss the technical details of Roent- 
gen-ray examina tions I will merely say that m chronic ulcer the 
tendency is to base our diagnosis less on so-called indirect signs, 
such as changes in peristalsis, spasm, and six-hour residue, and lay 
most stress on the actual demonstration of the ulcer itself by find 
mg a defect m the stomach or duodenal wall The indirect signs 
arc valuable They serve as a red flag and call our attention to 
the fact that somethmg is wrong with the stomach which requires 
explanation, but they ap|>ear in ulcer and in other conditwns also 
which cause reflex imtation and spasm of the stomach, such as 
chronic appendix or gall bladder or a general condition of nervous 


imtabflity 

There is probably not a place in the digestive tract where 
Roentgen signs are so definite as in the duodenum, not m the 
stomach or m any other part of the bowel This is because the 
lesions are found in the first inch or so of the duodenum, and we 
Qin concentrate our attention on a very small area Where the 
best technic is used, defimte evidence of duodenal ulcer is foun 
90 per cent or more of the severe chrome cases which come to 
operation In the milder cases this percentage is not so high, an 
we ha\'c some difficulty m distinguishing ulcer from adhesions. 

The chronic mdurated ulcer of the stomach along the 
Oflrvature or near the pylorus is usually found with ease wi 
Roentgen ray This is very important This ts our op^^nni 
^ prevent cancer by discovering the location and size of ^ 
Size is verj important, for MacCartj has shown that more 
of the ulcers of the stomach, with a crater as argo 
'I'^artcr, arc becoming raahgnant Wc very nircl> 

primary cancer, but we can discover and locate ^ 

*i«dgastnc ulcers and get them to the surgeon in tunc to p 

spread of hopeless ameer Weemnot 

Let me cxplam this so there maj be no nnaUm\ 

at an ulcer with the Roentgen ray and 

whether It 13 cancerous or not. ^Ifan>onc 

^ cells of the ulcer do not show on x raj P 
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has any lingering doubts on the matter let him read MacCarty’s 
paper on “The Pathological Reasons for the Legitimate Error in 
a:-Ray Diagnosis of Gastnc Carcmoma and Ulcer 

The important pomt is not anatomy, but localion and sia 

It is said that the soft, freshly blcedmg ulcer is often missed on 
x-ray exarmnation, and also that ulcers of the postenor wall may 
be easily overlooked because we cannot get them m profile 
They are hidden behmd the mass of material in the stomach in 
front of them 

I do not know what to say about the soft, freshly Weeding 
ulcer, because Roentgen exairunations are usually not made in 
such cases at the active stage, but with regard to ulcers of the 
postenor wall I do not think they are very often overlooked By 
exarammg the stomach m vanous obhque positions we get almost 
every side of the stomach m profile, and, in addition, an ulcer 0 
the stomach, wherever placed, usually causes imtation and spasm 
of the circular fibers of the stomach, and we have a telltale spasm 
or masura just at the level of the ulcer Case 1 is an examp e 0 
thig There was a very large circular spasm near the pylorus, aa 
instead of findmg a large ulcer at operation, as might be expect , 
we found a very small ulcer of the postenor wall In addition, 
we watch the stomach fill, with ulcer of the postenor wall, 
fillin g IS often irregular, a httle puddle of banum collects ne^ 
ulcer, which later is covered up Pylonc spasm and d ay i® 
emptymg is naturally j ust as common with postenor ulcers as wi 
^ any others, and by a combmation of all these signs they ^ 
■'usually foimd It is harder to judge their size than those 0 
' lesser curvature and it is harder to follow the results of treatmen 
by lookmg at them 

Statistics about the frequency with which chrome 
found have not much value They apply only to the more seve ^ 
cases, with marked deformity, which are readily foun , ^ 
which are much more hkely to come to operation than the dou 
ones There is no question that the Roentgen-ray examma OT 
almost alwajis detects marked cases of chrome ulcer, ‘ the sur^ 
chmc cases,” and, as a matter of fact, does a good deal more 
* American Journal of Roentgenology, February, iQi? 



niPROVEUENTS IN DIAGNOSIS OF CHRONIC DICER 1065 


this We can distinguish quite a vanety of anatomic and func 
bonal types of ulcer with the Roentgen ray The ulcer may he 
high or low, small, bitten out, or large and rigid, or deeply per 
forating, or with hour-glass deformity, or obstructive We may 
have several types of peristalsis or spasm or mcisura. 

Several of these are illustrated by Figs 142 to 146 A few 
tracmgs of the normal duodenum are shown for comparison (Figs. 
140 and 141) 



The Roentgen ray ran also be used to great adwmtagc, as 
i^iall show at another time, in judgmg the results of d ^ , 

w surgical treatment, by detecting the anatomic ^ 

^'“e occurred m the course of heahng and in showing t e . 

which have occurred m peristalsis and m the empQang u 
**“wacli. These changes in motor function can 0 co ’ 
readily detected by the use of the stomach tube er .1 
prate meal, and this method, so simple and 

be freely used for this purpose by the gv-c or 

0 ^ the other hand, a smgle glance with the 
^ hours after a banum meal gives us similar 
the necessity of troubling the patient or t c s 
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the tube, and is very convenient where the Roentgen ray is 
available 

This laic diagnosis of the condition of ulcer after treatment I 
consider very' important, so much so that I repeat some of the 
functional tests after two or three weeks of treatment, and also 
ask all cases to report for examination at least once in three 
months for the first year after treatment whether symptoms are 
present or not I make a general physical exammation, test the 
stools for blood, estimate the motility of the stomach with a 
banum meal, and make a direct examination of the ulcer with 
the Roentgen ray, usmg the fluoroscope or plates 




■fa 142 — Ulcer crater in middle of lesser Fig 143 — Defomut} of cap due 
J curvature with inasura opposite to duodenal ulcer (life size) 

This kmd of exarmnation helps us, above all, to tfidmdualise 
the treatment All ulcer cases can no more take the same treat- 
ment than all diabetics can eat the same diet We treat ulcer 
accordmg to its position and size and the changes m function 
which go with it. The treatment is an experiment to fie watched 
and followed, like mcreasmg the diet m a diabetic 

I want espeaally to emphasize the need of a good foUow-up 
system m chrome ulcer This is just as necessary as m diabetes 
These ulcers are essentially chrome This should be carefully 
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eiplained to the patient The greatest failure I sec in medical 
treatment is the lack of following the cases carefully for months 
and protecting the stomach from irritation for a long tune. 

There is no such thmg as **the ulcer treatment” any more 
than “the diabetic diet ” We do not want to lose track of a case 


of diabetes and only have him report when there is sugar m the 
unne, neither do we wish to lose track of a chronic ulcer and only 
have him report when his symptoms recur To watch the pa 
hent with chrome ulcer and protect him from recurrence is just 
as muck our busmess as to keep the diabetic sugar free 



Fig. 144, — Deformity 
tf cap doe to duodenel 
"leer (life lilt) 



This observation of the patient has great value m 
0 from cancer It is safe to say that m nme-tenths ol me 
era which “go bad,” cancer could be avoided bj an a 
low-up system and constant weeding out of cases unsui 
' raedical treatmenL 

It IS mterestmg to note that while we have ^ ^ 'll X 

tvlnc ulcer entirely disappear m a number 0 

dical treatment, thus far wc have not seen a mooth 

formed duodenal cap which has filled out to its 0 

imp contour after treatment more and 

le remamed entirely without symptoms 10 i , , has 

^Ch ^ve consider cuL Tlie defonmt> of the 
^tly lessened, but ftot entirely dtsappe^^ 
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cer^ amount of scar tissue or adhesions have persisted wbd 
still deform the dehcate wall of the duodenum 

The things which I espeaally ■wash to emphasize m this dmi i 
are as follows 

Some of our older methods of examination of the stomach u 
ulcer, such as palpation, percussion of outlines, and stnng tests, are 
very imperfect We must not rely on them, but use better ones 
The stomach-tube should not be given up sunply because 
we have the Roentgen ray , use both, they supplement each other 
Tests for blood have more value m showing the activity of an 
ulcer and m rulmg out cancer than m diagnosis of ulcer 

A pure Roentgen diagnosis” of ulcer or any other gastro- 
intestmal lesion is undesuable Examine the palteni as well as 

the plates Roentgen evidence is not all alike, some is strong, 
some IS weak 

Value of the Roentgen examination m chrome ulcer, not 
only to detect the ulcer, but to locate it and measure its size. 

The importance of knowing where the ulcer is and how large 
it IS m makmg an early diagnosis of cancer developmg on ulcer, 
and thus protectmg the patient 

Obstruction of the pylorus is usually due to secondary spasm 
from ulcer, not to actual obstruction by ulcer tissue or adhesions 
The use of atropm in deciding which stomachs with ulcer can 
be made to empty and which cannot The classification of the 
kmd and degree of obstruction is very important m choosing 
medical or surgical treatment 

] The vanabihty of spasm of the pylorus, and the necessity 
^ /of more than one examination of the stomach m deadmg impor- 
tant questions about gastric motihty and its treatment. 

The aid of the Roentgen ray m making a late diagnosis of 
the condition of ulcer during and at mtervals after treatment, 
by direct observation of the anatoimc and functional changes, 
which take place m the stomach and m the ulcer A good 
follow-up sj/stem is just as necessary m chrome ulcer as m diabetes 
The deformity m gastric ulcer often disappears entirely after 
treatment In duodenal ulcer this is evidently much less com- 
mon 
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the relation of the teeth ahd jaws to 

GENERAL MEDICINE 


The Interrelatioa of Oral lofectioiis and Somatic Diseases 
The Effects of Infection Bacteria and Bacterial Poisons. 
Frequency and Pathology of Oral Infechons. Subperiosteal 
wd Subgingival Abscesses Dental Granulomata. Cysts, Pus 
Pockets and Pyorrhcea Alveolaris The Mode of Dlstribuhon of 
the Infection In Oral Focal Disease, The Importance of Always 
Investigating the Mouth, 


Sdpporaxcve processes of the jaws due to diseases of the teeth 
ve occurred in all periods of history The Greek historian 
Herodotus, who went to the shores of the Nile to Icam the sacred 
*^ystcnes and saences of the Egyptians, found that surgery and 
■^one were divided mto distinct professions and that among 
specialists there were surgico-physiciaiis who treated the 
“““es of the teeth Tooth abscess must have been a i-eiy 
^5^^on trouble in the Predynastic Egyptian period as well as in 
Old and Middle Empires and apparently it was not known 
^ that time that the extraction of the tooth would have speedfly 
*”<1 the trouble I was fortunate m bemg able to examine a 
of anaent Egj-ptian crania of those periods at the Peabod) 
of Harvard Umversity, which date back to the yrar 
C Among them I found a large number showmg e- 
**™otion of bone due to alveolar abscesses which was extensive 
cases ■ H we contmue our studies of anthropol^ ^ 
“> the wntmgs of Hippocrates, who was bom 460 B C, the 
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first observation of systemic effects due to dental disease He 
says that at the approach of dentition pruritus of the gums 
( gmgivarum exulcerationes’*) occurs, and fever, convulaons, and 
diarrhea, espeaally when cuttmg the canine teeth The penod 
of dentition was apparently accompanied by a great deal of 
trouble m those tunes and was probably frequently comphcated 
by infection In our more recent hterature we find many cases 
of septicemia and pyemia ongmatmg from mandibular or maal 
lary mfection, and no one today will dispute the fact that in the 
oral cavity you may have conditions present from which acute 
general infection can result. The discovery that an infectious 
focus may be tlie source of entirely different conditions than those 
observed m acute general sepsis has only recently been recognized 
Careful chnical observation, extensive research work, and animal 
experiments have shown that a large number of local and general 
diseases are due to an infectious focus m some remote part of the 
body This, m turn, has opened up a new field to researchers m 
oral surgery and has revolutionized diagnosis and treatment of 
dental and oral diseases 

I shall not endeavor to discuss the theory of focal infections 
It may, however, not be amiss to say that the focus must not 
necessarily be m an acute condition, it is rather more frequently a 
chrome lesion which is qmte often disregarded by the patient and 
physiaan because it may not give any local discomfort, and un- 
less It is on the surface its site can only be located after the most 
careful exammation by well-tramed speaalists 
* The Site of the Focus — The most frequent location of the 
■focus of mfection is m the head, and espeaally m the nose and 
accessory smuses, the throat, the mastoid process, and the oral 
cavity The gastro-mtestmal tract with the vermiform appendix 
and the gall-bladder, as well as the gemto-urmary tract, are 
other fields m which we often find primary lesions which cause 
systeimc disease It is not m the scojie of paper to describe 
all 'the diseased conditions which lead to secondary mvolvement 
of other parts of the body, and I shall, therefore, confine myself 
to the diseases of the mouth and teeth, then relation to local and 
general diseases and their cluucal manifestations 
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The Interrelation of Oral Infections and Somatic Diseases — 
Dentats have discovered long ago that during the developmental 
stage of the teeth general diseases may produce lesions m the tooth 
germs Scarlet fever, measles, and congenita] syphilis may be 
the cause of permanent defects of the enamel, easily recognizable 
in the erupted teeth. In tuberculosis, typhoid fever, and syphilis 
we frequently find secondary lesions m the mouth That the 
reverse condition is possible is a logical conclusion It has been 
home out further by observation of cause and effect, by animal 


EFFECT OF TEMPERATURE IN ICART DISEASE 



'^Pwunentabon such as undertaken by Hartzell an 
bacterial studies m findmg the same bacteniM m 
®r'<i secondary lesion, and still further by caref y ° ° 

effect upon the general health and secondary 
^bng the focus. In connection with this w c mus , l 

're may get an improicment ns an indirect result by im- 
P^ring the general health of the paUent McCrudden 

Effect of Infection —Through the courtesy olur ^ 

tire Robert Brcck Biighara Hospital, I take p c 
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producing some of the charts he has made in connection with his 
studies of infections 

The first chart (Fig 147) shows the effect of temperature in 
heart disease The patient, Hospital case No 239, had a past 
history of measles and scarlet fever when a child, had first signs 
of heart trouble eight years ago, used to get somewhat short of 
breath, but has been fairly well up to three years ago, has re- 
cently had attacks of heart trouble wath dyspnea and shght swell 

6UBACUTE ENDOCAftOITIS 

EFFECT OF INFECTIONS 
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^ ig 148 — Chart showing the long continued effect of an infection on the pulse-iate. 

> 

mg of feet and ankles Diagnosis was made of aortic regurgita- 
tion and double mitral September 30th a shght mfection 
occurred which is mdicated by a nse of temperature to 101 4 
F and to 99 8° F on October 2d The effect this had on the 
heart is mdicated by the pulse-rate which remamed between 
90 and 125 for several days 

The secmid chart (Fig 148) shows the effect of an infection 
m a case of endocarditis The patient, Hospital case No 163, 
a child three years old, had the foUowmg past history Began to 
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walk at one year of age, German measles and pertussis at one 
year, sore throats at different times and fever, but cannot re- 
member just when. EraminatiQn reveals a systolic murmur 
beard m mitral area, in axffla, and left back, presystoUc roll and 
Ibrill at apei, diastolic murmur heard over aortic area and trans- 
raltted downward She was admitted to hospital March 25th, 
tanperature was below 99“ F , and pulse between 100 and 110 
nntfl June 24th, when an infection occurred which 13 mdlcated m 
the temperature curve by a nse for a few days (note the long 
coatmued effect on the pulse-rate which lasted imtil August ISth) 
A very senous infection occurred in December when the patient 
contracted scarlet fever and was away from the hospital from 
htecember 6th to April 10th. The serious and long-contmucd 
effect this had on the heart is shown on the right hand side of the 
chart, hfote that the pulse-rate remained between 120 and 145 
for three months more, up to June 22d, when she died 

ffhe/Jirdc/iart (Fig 149) I compiled from two of Dr McCrud 
den’s charts. It shows the effect of a vaceme on the strong heart 
(of Hospital case No 225) and on the weak heart (Hospital case 

hfo 211) The former was a patient fifty years old, suffering from 

^nonlc arthritis, and had the followmg past history Had measles 
end scarlet fever when sis years old Her present illness started 
eyear ago last May (twenty-one months ago), when she began to 

®*ceapainjn the bail of the left foot. Soon after this the ankle 
end the shoulders became lame and painful The foot wasswollcn 
et the tone, but more particularly at night. The wnst and knees 
nett became mvolved In December she was obliged to give up 
altogether and has been bed ndden ever smee. She ^ a 
’'^developed and well nourished woman, lungs normal, hi^ 
*"n>ds regular and of good quabty, no thrills were pa^ e, 
nn cyanosis or edema Otherwise normal except for the cics 0 
“nchon In the shoulders and dcformit} of the left wnst. SM 
admitted February 3d February 20th raccinc Iccafmen 
^ begun Injection made at 3 AO P M wW ^ ' 

, nght arm of 75,000,000 typhoid bacteria . 

^“ormal salt solution She had a definite dufi which M 

'^entynunutes, but otherwise no heart symptoms. Tempenu 
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and pulse curve show on chart, and by 9 30 p m these were 
nomal Patient said she had the most restful night she had 
had for a long tune February 28th vaccine, 100,000,000 bac- 
tena, mjected into nght arm at 4 p m At 4 45 p m. a severe duH 
occurred, lasting about teenty minutes Temperature curve as 
shorni on chart was normal agam at 9 45 p m 



fig 149 ^The first two curves show the effect of a toxui on the normal heart. 
Note the effect on the pulse There were no heart symptoms The third cun'c 
shows the acbon of the same toxin on a weak heart. Note the pulse curve From 
^5 V ir until the next day there were marked cardiac symptoms, dypsnea, cyanosis, 
^coughing, headache, salmon-colored sputum, and tenderness over precordia 

The second patient, Hospital case No 211, a woman thirty- 
six years old, was admitted for chrome arthritis The following 
IS her past history Measles and diphtheria and scarlet fever 
when a child At age of twelve years had “Saint Vitus dance” 
which lasted two years Had two attacks of pneumoma when 
fifteen years of age, rheumatic fever seven years ago, short 
attack, one month, febrile, all jomts, no after-effects in jomts, no 
subsequent acute attack, no tonsiUitis Present illness began 
eighteen months ago, when she noticed pam and stiffness of the 
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left knee wluch was soon followed by an involvement of the nght 
knee. A year later the left elbow began to trouble her, followed 


bj sinular involvement of the nght elbow Sn months ago was 
troubled with pam and swelling in the joints and fingers of both 
bands. Appetite good, no digestive discomfort, no coughing or 
cqjcctorating, no dyspnea, does not complain of shortness of 
breath or palpitation , hng had some edema in ankles , no headache. 
The followmg is the report of the examination Present eiamin a 
Iwn recumbent, shght edema of both ankles, teeth poor, glandular 
enlargement in submaxillary r^on on both sides, heart apex 
beat not visible, apex impulse felt in fifth mtergiacc, mid 
clavicular line, base on level with third rib, apex m fifth mter- 
spacc, nght border cm from midstemal Ime, left border 11 
on. from midstemal hne, Pi greater than Ai 

While there was no evidence of physiologic heart disease, a 
systolic murmur was found. When admitted October Pth she 
complained of pam m joints, trouble with nght hip and elbows, 
but generally was m good condition- February 15th vacone 
^^oimstcred, 75,000,000 bacteria intra\*enously at 4 15 P IL 
At 5 p iL patient showed signs of reaction— chill, t>pjcal spas^- 
®odic shaking, but no complaint of cold, had marked cardiac 
symptoms at 9 p m , patient was d 3 'spneic and cyanotic and 
coughing Sputum was salmon colored. Distress, dyspnea, 

lasted until about midnight Next day there was 


Icndcmess and palpitation over the precordia. 

These 2 cases therefore illustrate that a patient with a 
bcurt can take care of a shght infection such as a vaceme w 
Ibe other patent, who had no physiologic heart disease u 
^bose heart was weak, developed from a small 
^ administration of the same vaccine most sevTue heart 
'^fourth chart (Hg 150) shows the improvement 

«Jted m a case of endocarditis through the rcmov'al of ^"0 

chrome abscesses The patent, Hospital case No m 
^ thirteen had measles when ^-cry young 

years ago He had never had any sore ,1 in the 
ago he started to have pam m the jomts, ^ 

region, associated with fever Short) afterward 



1076 


K H THOUA 


complained of pain over the precordia and of dyspnea upon 
exertion He was kept m bed except for meals Physical exam 
ination showed lungs negative, 'heart-apex visible and palpable 
in fifth mterspace, 11 cm from the midsterum Over the apex 
was felt a distinct pres)^tohc thnll, sounds were of fair quality, 
but rapid, at mitral area is heard a presystohc murmur, over 
aortic area is a diastohc murmur and over pulmonic area is a 
systohc murmur Patient was admitted to the hospital Novem 
ber 6th, temperature 100 6° F , pulse 140, respirations 28, blood 

SUBACUTE ENDOCARDITIS 


REMOVAL or INFECTED TEETH 



Tig 150 — Chart showing the effect of the removal of infected teeth on the tempera 
I ture curve in subacute endocarditis 

pressure He was put on a hght diet and kept m bed a;-R3ys 
taken of his teeth showed abscesses at the roots of two lower first 
molars I extracted the first on December 11th and the other on 
December 14th, and after thig the temperature was only three 
more times over 99° F m December, and m January it was never 
up to 99° F From the time he was admitted imtd the tune be 
received dental treatment, December llth, the temperature was 
quite frequently above 99° F , as mdicated by the red circles 
The. fifth chart (Fig 151) shows, besides temperature and pulse, 
a weight curve mdicatmg the effect of infection upon nutrition 
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Ite patent^ Hospital case No 76, is a case of subacute endocar 
drtamagirlagedBiiteeix, She had measles and whoopmg-cougb 
in chfldhoodj rheumatic fever three tunes the first tune ^hen a 
dtOd, the second tune one year ago, the third time in March or 
April Two months ago operation for appendiatis, after dis- 
tiiargt fiom hospital following operation was taten with Gcr 
nun measles and rheumatism and was m hospital for three 
'reeks. Left hospital on a Thursday, and on the foltowing 





idfanmi 


' ■' ' T • I ■ 

bWiilMctst Tte patient W 15 up and about most o< i>« 
the middle o( October 

^tsday felt weak and became unconscious. FoJIowing 

rheumatism, beginning m hands ^ ^ J£x 3 n> 
and neck, pam across upper part o 
'*alJon shows a well-developed and fairl> '«c> '''™p,r nicsvs- 
pale, hingj normal, heart acUon rapid but ^ 

thrill palpable over the ape-v loud blowing p 5 
*>■*'"111: murmurs loudest ovxr apex and traim' -■ 

diastohc murmur Patient admitted Ju > 
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house diet for a short tune at first, later milk, bread, and {nut 
The treatment was pnncipally quiet, rest, full diet, and digitalis. 
She had complained of a “sinking feehng” qiute frequently at 
first, but later only occasionally October 12 th had left bicuspid 
extracted, x-ray of which showed abscessed root After this she 
improved noticeably, and smce November has been up and about 
most of the time without acute attacks Her weight has increased 
from 110 to about 130 pounds m the last few months, as shown in 
the curve of the chart 

Bactena and Bactenal Poisons — ^The mouth is an ideal pto 
for bactenal life, and an imclean mouth or one containing diseased 
conditions may harbor any number and vanety of fungi, yea^ 
pathogcmc and saprophyrtic bactena The most infectious e- 
sions of the mouth may be caused by any of a large number 0 
pyogemc bactena, and secondary mvasions of saprophytes is 
rather the rule than the exception The latter hw upon e 
products of decomposition and have a great deal to do wi ® 
formation of gases, the odor of the exudates, and the , 

pus Ongmally the bactena of the moutli were studi w 
the idea of findmg one of them to be the ebologic actor 0 
defimte lesion, but no one has been able to demonstrate spe 
organisms m the vanous diseased conditions Any 
pyogemc bactena may cause an alveolar abscess or a pus 
at the gmgival margm We almost always find a mixe 
with a great vanety of combmations The following 
the bactena which are most commonly found m o csio 
Streptococcus hemolybcus (often found m acute a scess 
Streptococcus vindans (very common m bhnd abscess 
Staphylococcus aureus 
Staphylococcus albus 
Diplococcus pneumomae 
Diplococcus of Connellan-Kmg 
Bacillus typhosus 
Bacillus tuberculosis 
BaaJlus mesentencus 
Baallus tetragenus 
Bacillus pseudodiphthenae 
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Badllus fustfonms, 

Bjcillns bifidus commums, 

Bacillus ramosus, yamErobia 

Bacillns perfnngens, 

Fungus actmomjxes 

of these bactena may reach, through certain channels 
ilw ^ described later, vanous parts of the body where 
cause disease, but also the protem poisons formed m 
by bacterial activity may become absorbed These 
or tOMns are derived from the molecular disruption of the 
®'i^oiiig organisms settmg free the mtercellular toxins and by the 
metabolism, the byproducts of the extra and mtra 
action of both the pyogemc and saprophytic 
Vancm ^ alivays relatively strong poisons to the host. 

ro ored pigments are formed which have not been studied 
oxstm't , mtrogenized bodies or protem bodies, which 
hnned ^ greater proportion of animal tissue, there are 
lads. protem poisons, ammonia, ptomams, aUm- 

uid sulphid, aromatics (mdol, shatol, phenol, tyrosm), 

such as rntrogem From carbohydrates and animal fat 
*Qd) (lacbc aad, formic aad, acetic aad, butync 

gases (carbon dioxid, mtrogen, methane, hydrogen) 

> products are usually easily recognized by the odor 
PodetL^*''’ danger of infected teeth and pus 

to the f * the dental operation and in dose proximity 

tool, pussoaked, discolored tooth, the fli httmg crown or 
•Bell removed, and he will soon be convinced that 

^ heal^^^* ^ absorbed mto the system, must be mjunous to 


1 Infections -Most of the infectious lesions 

otiJ!*°“^ are of chrome character, quite frequently they arc 
red by the patient and have started and existed for a long 
^»rthout local symptoms As no special complamt is made 
^ Patient, such diseases may dei'elop under the I'cry cy« o 
practitioner, who, as a rule, spends bttle time m m^g 
^agh examination of the mouth and adjacent parts being 
S with his routme work and its many important and com 
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phcated details These chronic lesions are just the ones which are 
so frequently the cause of focal infections To show the fre- 
quency of oral lesions Black® had roentgenograms of all the teeth 
of 300 patients taken These exammations were not made be- 
cause of any defimte mdication or dental complamt, and conse- 
quently represent as nearly average conditions as can be obtained 
The following tabulation gives the results 


Age. 

Number of patients 

AveraRe number of 
tceti per person 

Under 35 

86 

30 

25-29 

S 3 

29 

30-39 

68 

26 

40-49 

S 3 

3 S 

;o and over 

40 

23 


PerctiiUge rf ptnou 
having infcdaHS rf 
the maiilluT 
56 per cent 
72 per cent 
87 per cent 
89 per cent 
100 per cent 


To show the frequency of oral infections m patients at a 
hospital for chrome diseases let me ate the result of my fct 
examination of the patients at the Robert Breck Bngham H(^ 
pital I exammed 81 patients, oral infections were present in 
patients, or 90 per cent Of the rema in i n g 9, 2 had a mild py^ 
rhea, 6 needed fiUmgs and restorations, and only 1 did not n 
any dental attention I have extracted 334 teeth from the 
patients on account of abscesses and severe pyorrhea 

Pathology of Oral Infections —Acute alveolar abscesses are 
seldom neglected by the patient on account of the alarmmg symp- 
toms which accompany the disease The infection usually occurs 
at the end of a root and m such cases is transmitted from an 
mfected dental pulp The fibers of the peridental membrane, 
which have a wonderful resistmg power, are mfiltrated wnth pus 
which finally destroys the peridental tissues and spreads m 
cancellous part of the bone In this state we call it an acu 
alveolar abscess The pus, havmg no outlet and bemg un 
pressure, mvolves the Haversian canals, which furnish a 
to the outside of the hone where the pus first collects un ^ 
the periosteum The periosteum is elevated from the bone a^ 
the patient experiences extreme pam The temperatum 1 ^ ^ 
the gum shows a swelhng of red appearance, accompam y 
widely ihstnbuted edematous swSihng of the fac^ This con 
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tKm IS called a subpenosteal abstess WTicn finQll\ the perios- 
teum IS penetrated the sjTnptoni'. become less marked, the pus 
collects under the gmns and l^ called a subgmgiv'al abscess. The 
raucous membrane shows a b^hi "ptU %\hcrc the atn^ccss points 
and where the pus will find an < utl t lo the mouth or fact The 
disease so far has been a proce^'' h iruction and if the condition 
IS left to itself or after imsuL^t. ti 1 tu. itmcnt the process of rep- 


aration begins This attempt U lin^, consists in formation of 
granulation tissue, and the ab'-t > n lu called a clironic nh-cc^'N 
Chronic Alveolar Abscess - v i hi pus In*! found an outlet 

the symptoms of the inflamni i uluall\ disappear the “rar 
roundmg tissues having been i J immuni Pus discharge 

from the sinus, however coni o i it the same as long as tht 
cause remains The chrome in d " m ma\ be kept up b\ the 
necrotic dental pulp which hus i n partiall) rtmoNTd or has 
not been removed at all or it > due to the condition of a 


root apex which forms an obia foreign bod\ if il l>econKS 
denuded from the pendcnlal m i" i im- impregnated witli pus 
Or partly absorbed, as seen m 1 1 l*>2-]55 Tlicrcfoix it frt 

quently happens that the patiuU ho has no mon. discom orl 
believes the abscess entircl> tuiid while all the lime il continues 
ra a chrome stage, discharging pus from a sinus mout 

^herc it IS mL\ed with sab\a an<l dusmtegntes the food 

Acute Abscess Due to Difficult Eruption of Tee u 
penosteal or subgingi\'al absccssi-s arc sometimes 
difficult eruption, cspcaally of tJu lower insrlom tccl lu 
placed cuspids and upper wTsdom teeth ma\ also gi'c rwt 
mfeebon In most cases the inh'clion occurs afkr l , 

been pierced bj the erupting cuspt' md ma) I)o t 

fluids of the mouth entering through this wound to the 

docs not adhere to the enamel of the crown as i . 

Centum on the root bj means of tlic pendenta me 
bgamentum orcularc, and therefore foaign ma 
P^ deep mto the bssuc around slow!) , -ore to 

>mpacted and normal In other cases the infcrtion u ^ 

*^tabon of the gum which is crowded o\^cr t c oc 
darmg masbeabon and becomes brui>cd ) ^ 
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atural drainage the pus accumulates and the inflammahon often 



Tig 154 Fig IS5 


Fig 152 —Roentgenogram showing partly erupted tooth which had become m- 

fected 

*6 ^53 Roentgenogram showing an impacted lower third molar \\'ith a large 
caMty and a crown accompanied b> infecUon, with a great deal of pus discharge 
^aroiin tooth, sivelling of the surroundmg tissues, tnsmus of the muscles of the 
jaw, and difficulty m swallowing 

^ Roentgenogram showing two cuspids which haie been partly 
^ , due to an abscessed condition which was probably caused by an infecbon 

rom the stumps of the remaining teeth There was a great deal of pus discharge 
through a smus on the palate 

155 ^ ^o^otgenogram of an unenipted lower cuspid, showing erosion of 
e crown due to an abscess condition There was a great deal of pain and swelling 
ID e region of the lower hp Pus was discharged through a smus into the mohth 


involves the fauces, the mucous membrane, and the muscles about 
the ramus, a pharyngitis may set m, deglutition often becomes 
difficult, and tnsmus of the muscles of mastication is a common 
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occurrence and is sometimes so marked that the patient is unable 
to open his mouth. Fever, severe pain, and glandular enlarge 
ment are generally present, and I have seen cases where the 
abscess extended way doVrTi mto the necL Unerupted teeth maj 



Fig 157 

Fig 156 —Roentgenogram of on upper Wcuspid with fl goW 

■PPwnU, a.u»d th,- bltod by lie bbu* 

*t the end of the root. , j— rm^inimc the 

Ffe .57 -Dry .kuU showMg a unabr ct 

Qtoe of the black area abown namclj dotniction o 
the rtwL 


^Iso become infected from abscesses on ncighbonng teeth 

^^ 2 ' 155 ) , , 

Dental Granulomata or Blind Abscesses. In ^ 

Iccth have been dcvitalixcd for scwral reasons tn 
^ danger of such proceedings and the result 0 
work was not known until rocntgcnoIog> was 
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dental use When the so-called areas of lessened density were 
shown m roentgenograms at the apices of devitalized teeth httle 
attention was paid to them They were considered a neghgible 
quantity because the patient had no alarming symptoms of dis- 
turbance and often not the shghtest discomfort It was con- 
sidered good dentistry to retain such teeth rather than lose an 
important organ of mastication, but smce the pathology and bac- 
tenolog)' of tliese symptoniless lesions have been studied more 
carefully and smce tlie important chscovery of focal infection, ne 



" 158 — Photomicrograph of a tooth root with bimd abscess or dental granulom 

e come to realize tlie great fact that such septic conditions 
bout the teeth may be more dangerous than the violent, acute 
conditions, pnnapaUy on account of their deceivmg nature an 
because they undertmne the patient’s general health 

The dental granuloma or bhnd abscess is caused by reaction 
of the pendental tissues to mild mjunous agents such as bactena 
m small numbers and of low virulence, bactenal tovins, or sm 
amounts of necrotic tissue It is characteristic of the lesion 0 
start and contmue to grow for a long tune without the patien 
knowledge and without symptoms of inflammation It can 
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_^r..«ujimnscmmHv» - ; . „ \,n 

Sbrous TQ&Vc \i\> X*- 

^ Pwl ct gnnuWmn 

tooth IS cxlraclcct It tsi that ' ^ule 

“> fed> Wtth the poridentat „t the 

° the orttaclcd tooth bondte* . 6pe^“ 

The fibers arc arrarrged ,„ted !"_iito^"" 
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as can - 

“4 as Mahory’s phosphotunSO 
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nature to wall off the seat of mfiammation so as to prevent spread 
mg mto neighboring parts It also demonstrates that this cap- 
sule does not prevent absorption, as it contams a meshwork of 
capillanes and is penetrated abundantly by larger vessels, thus 
establishmg direct communication from the mner part, the seat of 
mfiammation, with the arculation Bactena and toms may, 
therefore, be earned away by the blood-stream (Fig 159) The 
mner part of the lesion appears to be but one large mass of plasma 



' 160 — Photonucrograph showing a root end with a granuloma containing 
' many dilated vessels crowded with red blood-corpusdes 


cells mfiltrated m the inflammatory granulation tissue 


Careful 


exammation reveals capillanes which are often Imed by 
smgle layer of endothelium and occasionally are extremely diJa 
and crowded with blood-corpuscles (Fig 160) Polymorp <> 
nuclear and endothehal leukocytes and eosmophils may be 
m large or small numbers accordmg to the speaal condition whi 
produced the tissue reaction Quite frequently we find one or two 
places m the granuloma where necrosis has taken place, and a cer 
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tarn number of cells are seen detn bed from the rest and are more 
or less broken down Polymorjthonuclear leukocj’tes are then 
found m large numbers in the capillanes and in the tissue where 
the process of destruction is f,f'mg om The pus wbch is 
formed may be seen in the central nart of the granuloma, which 
may contam also remnants of thi decomposed tissue as well as 



ITff- 161 — ^Photomicrograph show 
^ brjt Ermuloma with pus forma 
^ b the center 



ng root aprt 'i* ,j_ 

rhich thr wpiMra'"'' 


“'nammatory excretions from the pulp canals- 'O'' 

suppurapon IS seldom very severe and the pus 13 usuallt a ^ 

0 «nsionall> hon ca cr the dcstnicpi e process bccomr* 
tensiTC, tearing dorni the fibrous encapsulation MK* 

sinus to the surface of the gums or face (Fig 162 ) 
of the root end iihich is always ini-oK-ed m this ttpe ' 
is of great importance The cementum of the i 
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rule, becomes denuded of the peridental membrane It easily 
absorbs the products of mflammation and becomes infected, 
fomung an obnoxious foreign body ivhich nature tries to eliminate. 
Absorption starts at the surface and soon the cementum presents 
a rough appearance which is too mmutc to show m a roentgeno- 
gram It is, hoi\cver, easily recognizable under the microscope 
and due to osteoclastic absorption as seen m photomicrograph 
(Fig 163) The absorption of the tooth root is very slow and 



F'g 163 — Photoimcrograph with high power showing part of a root and granuloma, 
Note large osteoclast at the absorbed surface of the tooth 


differs somewhat from the same condition in the bone, there the 
dead part may finally become separated and expelled as a seques- 
trum, while m a tooth we find gradual absorption only of the 
root It starts at the apex, and soon mvolves also the dentm 
(Fig 164) This condition of the root apex is of the greatest 
importance when it comes to the treatment of such bhnd ab- 
scesses There is to my knowledge no medicament, nor method, 
germicidal, oxidizmg, or electrolytic, that wiU revivify a pus- 


±L^ 

ka 

tff*C 

ric 


“t* “ l^ng as .t «ms .t 

<'>e -Remnants of qnthelnnn of 

membrane *" 

*”W grnnuloma or bS t''"'**'" 

*^UMs them to proliferate, and we 



^ Old Ktti ffnin ?™erogTaph of a ftp. 1O5 — niolMolaocrapli of an 
^ * larw showmg ab- rpjtheJialfd panuloma *borinj; biod 
i^frwunt of ceujcnt of epiUjdmin pToUcratrag ihiougb Ibe 
gnutuhiiOT ti5fuc 

f^''admg and branchmg chains of epithelium 
tfieysJig^ ® network through these lesions In a ocction 
bonj^ unci cn thickness radiating m ranous 


dircc 


*"** Oie ciu prohferalmg epithelium become large 

PJajm nucleus grow more dtstinct Leukocjtes 

hojfj often inradc the intercellular substance wfuch 

Cj^ ^'mects the imnous alls. 

nnatioa — If necrosis occurs in the renter of an epi 
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theliated granuloma, we find that the epithchal strands have a 
tendency to grow between hve and necrosed tissue, sometimes 
givong the appearance of an endeavor to encapsulate the tissue 
which has become destroyed Such epithehal Iinmgs may act- 
ually be foimd to cover the entire inner surface of the granuloma, 
which must be looked upon as the beginnmg of a penodontal or 
radicular cyst (Fig 166) The exudates accumulatmg m the 



1 V 

rig i66 — Photomicrograph of an epithehated granuloma showing the 
rung of a cyst Epithelium is grownng over part of the surface of the lumen, 
also rhomboid spaces due to cholestenn crystals 


lumen cause extension of the cyst, which may grow to the ai^^ 
size with which we are more famihar clinically A careful ^ 
of the history and pathology of this type of bone cyst shows a 
they are of infectious nature Roentgenographic exanunatioi^ 
give further evidence of this by demonstrating that su 
are almost always connected with a devitalized tooth excep 
cases where a tooth has been extracted without removmg 
epithehated granuloma or the partly formed cysts (Fig 1 / 
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I^iThcea Alveolaiis -Pus pockets are qu,(e 

part of the pendentaJ membrane with mvolvemcnt and 
datnictjon of the bone which forms the aJveolar socket Thet 
caus^ by injury or imtat.on such as comes from poorb 
gold crowns or filhngs from lack ol contact between two 



Roentgenogram of a jnw nhowing a large periodontal c>Tt, Thti 
tait^ ^ ^ dead tooth n'hich s seen extending mlo it and »hkh baa a root 
The cy»t coutaltwd puA 


f causing food to crowd ind stagnate in the intctdentaJ 
^rom ligatures and nibbcr-dams left around the neck 

a tooth 

^^^eolans, or Rigg^s disease is a chronic condition of 
^of fh/ occurrence and usunlh m\'oI\cs all or ncarh 

Uig , It starts -mth inflammation of the gums uhleh 

to local causes, such as lack of h^’gicnc aCration and 
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theliated granuloma, we find that the epithehal strands have a 
tendency to grow between hve and necrosed tissue, sometimes 
givmg the appearance of an endeavor to encapsulate the tissue 
which has become destroyed Such epithelial hnings may act- 
ually be found to cover the entire inner surface of the granuloma, 
which must be looked upon as the beginnmg of a penodontal or 
radicular cyst (Fig 166) The exudates accumulating m the 



Si 

Fig 166 — Photonucrograph of an epithdiated granuloma showing ^ 
ning of a cvst Epithehum is growing over part of the surface of the um 
also rhomboid spaces due to cholesterm crystals 


lumen cause extension of the cyst, which may grow to 
size with which we are more famihar chnicall}'^ A care ^ ^ 

of the history and pathology of this type of bone cyst 
they are of infectious nature Roentgenographic ^5 

give further evidence of this by demonstratmg that su 
are almost always connected with a devitalized tooth 
cases where a tooth has been extracted without removmg 
epithebated granuloma or the partly formed cysts (Fig 1 / 
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Pns Pockets and Pyorrhoea Alveolaiis — Pus pockets are quite 
frequently found on single teeth and are due to mfection of the 
marginaJ part of the pendental membrane with invohament and 
destruction of the bone which forms the alveolar socket They 
are caused by injury or imtation such as comes from poorly 
fitted gold crowns or fillings, from lack of contact between two 



Fij. 167 — Roeotgenogmm of a Jaw ahowinr a laigc ^ 

TOuni Ijj. a 1, atendiog mlo it uri which has 

The cyBt contained pus. 


causmg food to crowd and stagnate ui the uitcrden 
or from hgaturcs and mbber-dams left aroun e n 

''fatooth 

^Jorrhcca alveolans, or Rigff s disease, is a chronic ° 

'^elj frequent occurrence and usuall) mvoivcs all or maro 
^ ot the teeth It starts with inflammation of the 

be due to local causes, such as lack of hj-gicnc aEraUon an 
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thehated granuloma, we find that the epithehal strands have a 
tendency to grow between five and necrosed tissue, sometimes 
giving the appearance of an endeavor to encapsulate the tissue 
which has become destroyed Such epithelial linings may act- 
ually be found to cover the entire inner surface of the granuloma, 
which must be looked upon as the beginiung of a penodontal or 
radicular cyst (Fig 166) Ihe exudates accumulatmg m the 






Tig i66 — Photonucrograph of an qjithdiated granuloma shoaong tte 
ning of a c> St Epithelium is gromng over part of the surface of the lum 
also rhomboid spaces due to cholestenn crystals 


lumen cause extension of the cyst, which may grow to 
size with which we are more famihar chnically care 
of the history and pathology of this type of bone cyst 
they are of infectious nature Roentgenographic 
give further evidence of this by demonstratmg ^ ^ jn 

are almost always connected with a devitalized 00 
cases where a tooth has been extracted without > 

epithehated granuloma or the partly formed cysts (,i*ig 
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Pus Pockets and Pyorrhoea Alveolaris — Pus pockets are quite 
frequently found on single teeth and are due to infection of the 
TnflrgTTifll part of the pendental membrane with mvoh ement and 
destruction of the bone which forms the al\^lar socket The} 
are caused by injury or irritation such as comes from poorl} 
fitted gold crowns or fillings from lack of contact between ti\‘0 



I 

I 

! 


1 

1 



ns- 167 — Roentgenogram of a Jaw .homng a large penodontal cjit 
caojcd by a dead tooth which fa seen cilendmg mio it and which baa a 
fining The cj-st contained pui. 


teeth causing food to crowd and stagnate in the mt^entd 
^ces, or from hgatures and rubber-dams left around ten 
a tooth 

f^*orThcca ah-eolans, or Riggs disease, is a chronic condition 0 

frequent occurrence and usuall} in\‘oh’cs all or 
^ of the teeth It starts with mflammation of the gums w i 
be due to local causes, such as lack of hj'gicnc aCration a 
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theliated granuloma, we find that the epithehal strands have a 
tendency to grow between hve and necrosed tissue, sometimes 
givmg the appearance of an endeavor to encapsulate the tissue 
which has become destroyed Such epithehal hnmgs may act- 
ually be found to cover the entire mner surface of the granuloma, 
which must be looked upon as the beginnmg of a penodontal or 
radicular cyst (Fig 166) The exudates accumulatmg m the 




Fig i66 —Photomicrograph of an epitheliated granuloma 
mng of a cyst EpitheUum is groivmg over part of the surface of the 
also rhomboid spaces due to cholestenn crystals. 


lumen cause extension of the cyst, which may grow o 
size with which we are more famihar chmcaUy ^ 

of the history and pathology of this type of bone cyst s 
they are of infectious nature Roentgenograp c ex ^ 

give further evidence of this by demonstratmg m 

are almost always connected with a devitalize too 
cases where a tooth has been extracted without 
epithehated granuloma or the partly formed cysts ( ig 
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Pus Pockets and Pyorrhoea Alveolans — Pus pockets are quite 
frequently found on single teeth and are due to infection of the 
Tnarginnl part of the pendcntal membrane with involvement and 
destruction of the bone which forms the alveolar socket. They 
are caused by mjury or irritation such as comes from poorly 
fitted gold crowns or fillings, from lack of contact between two 



% 167 -RocntgCDogram of a jaw rfiowing a large penodon^l cvft ^ 
cataed by a dead tooth which fa seen citewlinfi into It and which has a root 
Oral fining The cyat contained ptzs. 


teeth, causmg food to crowd and stagnate m the mterdenta 
*p3ces, or from hgatures and nibber-daras left around the n 

of a tooth. 

orrhoea alveolans, or Rigg^s disease is a chronic condition o 
^rcmely frequent occurrence and usuall) mTOb'cs ^ 
an of the teeth It starts with mflammation of the gums w 1 
he due to local causes, such as lack of h>gicnc adniUon ano 
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massage, and the amtatmg influence of salivary calculus or mal- 
occlusion, but frequently is brought about or associated ivith 
systemic disturbance, especially gastro-intestmal disorders, 
overfeedmg, lack of exercise, gout, and diabetes The inflamed 
and congested gums become relaxed and give access to the deeper 
tissues, namely, the peridental membrane and the alveolar bone 



Fig 168 



Fig 169 

Fig 168 —Photograph of a drj skull with pus pockets around the upper fct 
bicuspid (the tooth m the center of the picture) This is probably due to 
contact of this tooth with the neighbonng one 

Fig 169 — ^Roentgenogram of a similar condition caused by an ill fitting go 
Note the extent of the pus pockets on both sides of the tooth 

which furnishes support to the teeth (Fig 168) Infection soon 
sets m, the process bemg a chrome suppurative uiflammadM 
dimng which more or less serumal calculus is deposited at 6 
sides of the teeth, which m turn mcreases the cbroniaty 0 
disease The process of destruction proceeds, as a rule, m 
longitudmal direction of the tooth, and therefore we find qdi 
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frequently a very deep pus pocket at one side of tie tooti, 
wtOe at another the bone is normal As the bone disappears, 



Fie. I7I ‘I 



Iig. 173 


Fis 174- 



Kt- 170— Photograph ot a dry tbrtl »ho\rfal! 

dratruction of the oivcobr prowss on r-nr^ „ x ... ,,,, 

171-174.— Rocntpcnocnims of » mouth affected y pi One 

of bone around the teeth and deep poctets at ^ 

173 ihowi, la addition a bliPd atecces or dental granuloma. 


tooth becomes looser and looser and so loses its func 
^acnej (figs 170-180) The pus tthich is constantly orra 
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discharges into the mouth except in cases where the opening of 
the pocket becomes closed up In such cases we qmte frequently 
get the formation of an abscess which may take on an acute 
course, the pus collectmg under the periosteum or under the gum 
Bactenal mfection is more or less acadental There are always 



F]g 179 180 

Figs 175-180 — ^Roentgenograms of vanous patients who suffered from mas! 
Inry sinusitis Each picture is of a separate case, showing the condition of the upper 
teeth on the side of the infected antrum . 

streptococa, staphylococa, and vanous bacilh, as well as 
many saprophyrtes present, of which the Treponema mucosum 
playm an important r61e Noguchi discovered that this spinllum 
gives the peculiar odor to the pyorrhea pus The Endamoeha 
buccalis which has been foimd by Barrett and Bass is also often 
fotmd m unclean mouths, but is of no etiologic importance 






EELATION OF TEETH AND JAWS TO MEDICINE IO95 


The Mode of Distribution of the Infection in Oral Focal 
Disease — 1 Disease Traiismttkd by Continuity — ^The surround 
mg structures of the oral cavity may become infected from infec 
tions of and about the teeth Necrosis of the palatal bones, ab- 
scesses in the floor of the mouth and m the pharynx are liable to 
occur, while infection of the nose and especially the maxillary 


anuses is a very common trouble 

2 Infection of the Gastro intestinal Traci— Dental abscesses 
lith sinuses and pus p>ockets discharging mto the mouth where 
the pus mmgles with the sahva and food during mastication 
cause infections of the throat and reach the stomach and intes- 


tines, giving nse to most senous diseases of the mucosa of the 
alimentary mn^l For a long tmae the aads of the stomach have 
been looked upon as destructive to such bacteria, but Smithies, 
m a microscopic examination of gastric extracts from 2406 dif- 
frmnt individuals with stomach complaint ” showed that, 


respective of the aadity of such gastnc extracts, bacteria were 
present in 87 per cent Hunter says there is a hmit to the powCT 
Of the stomach to destroy such organisms Even m health it fe 
oever complete and is solely due to the presence of free H 
But these powers become progressively weakened when, throug 
00) cause, an mcreased and continuous supply of pus oiganisiM 
13 associated with a diminished and continually lessening aa 


of the gastnc juice. ^ 

3 Lymphogenous Infection — Lesions of the 0 
TUite often associated with secondary mfectioDS 0 e ymp 
'^Oisels and lymph-glands of these parts. There 
of lymph-glands which dram the jaws and teeth an 
membrane. The submental glands take care 0 e 
of the lower inosor teeth. Still more important 
Poater frequency of their involvement arc the 
•ymph-glands. They are three in number and ram 
^ teeth and their mvesting tissue. All of them ^ „iands, 
ofthclymph nodes of the neck The submaxillar) 1)^P 
are hardly noticeable when m normal con * ' 

^Birte frequently mvolved The reaction vancs m 

• ated from M»to Mouth Infectioo m * Scarce of Syitemfc 
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cording to the virulency and character of the mvading bactena 
Lymphatic infection occurs most often m children, but is not at 
all rare m adults The entrance of the tubercle bacillus by way 
of the teeth is, perhaps, more common than we tbmlr, Professor 
Cantam, of Naples,'* has reported 50 clmical cases of tubercular 
infection of these lymph-glands through the teeth 

Hematogeijotis InJecHmi — Today we kno'w that mfecbons are 
never entirely localized Bactena, their toxms, and bacterial 
poison produced dunng the process of infection and inflammation, 
or both, are always absorbed mto the circulation, not only from 
the primary focus but also from secondary lesions The presence 
of bactena and of protem poisons m the blood may cause diseases 
of violent and acute symptoms, but more frequently cause sec- 
ondary disturbances of latent and chrome character and many 
lesser lUs, such as malaise, fatigue, and other subjective symptoms, 
soreness of jomts, muscles, and nerves Lesions without any 
direct outlet, such as blmd abscesses and penodontal cysts, are 
very liable to be the source of hematogenous absorption 

4 Oral Infeclton as an Indtreci Factor — ^The fact that a co- 
existmg infection m the mouth may be a considerable burden on 
a body weakened by some other disease has already been dis- 
cussed and clearly illustrated m the charts m Figs 150 and 151 
The continuous fightmg of the infection and elimination of the 
poisons produced must be a great tax on the organs whose func- 
tion it IS to combat disease Therefore, for this reason alone 
we should search for and ehinmate diseased condibons m the 
mouth m order to raise the resistence and improve the pabent s 
general health 

6 The Teeth as a Source of Std^ecHve Symptoms of Pressure 
and Nervous Disorders — ^The extensive area of distribution of the 
tnfaaal nerve and its frequent communications with other 
cranial nerves and the sympathetic system explains the clinical 
observations that pam and imtation ongmatmg from some 
dental or oral cause may be referred to very distant parts of the 
face and head, mcludmg the ear (otalgia dentahs), the eye, the 
nose, and accessory smuses Such pam may be continuous, 
mtermittent, or penodic, it may be mtense, sharp, throbbing, 
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or dull, and it may be a sensation of obscure, indefinable pres- 
tore. It sometimes results m more senous nervous disorders, 
such as insomnia, melancholy, and epilepsy The suffering that 
goes with these affections is usually intense, especially if it has 
lasted any length of tune and the cause is often difficult to as- 
ccrtam and mvoivcs a most careful study with temperature and 
cicctnc testa, as well as extensive and painstaking roentgeno- 
graphic examination The most important causes arc impacted 
and unerupted teeth, obscure pericemental i nflamm ation, and 
affections of the dental pulp, such as imtation from improper 
filhng, pulp nodules or stones, infection from obscure decay, 
other starting underneath the gum or continumg after a tooth 
has been filled, due to insufficient steriluation- 


SPECIAL AND GENERAL DISEASES WHICH MAY OEIGIHATE 
FROM SOME ORAL CONDITION 

In the following list I have tned to enumerate some of the 
special and general diseases which may have their ongin in e 
oral cavity It may not be amiss, however, to state here that 
do not mean to imply that diseases of the teeth arc the only or 
oven the most important etiologic factor m all these doturbim^ 
Neither have I presum^ m compiling this list to collect c 
oNims that have been made for focal mfection m gen an 
dental lesions in particular, but have aimed to be conservati'^ 
laryngology, Rhinology, and Otology ifaxillory . 
in Its vanous forms is much more frequently due to a 
infection than bns heretofore been supposed (75 per cen 
“nhng to Brophy ) Its chrome form dei-elops quite Mn ^ 
’dthout the patient's knowledge and often is o Tj 
hy accident The upper molars and bicuspids Hcntist 

genograpbed m all cases of manllary smusitis, an 
®i>nnld m turn advise his patient to hai’c his sinuses 
•iwuld he find suspiaous upper back teeth Umthing 

N asopJwryngeal adenoids are often caused bj mou 
“®d malocclusion of the teeth, and particularly ) 

®raprcsscd arches , 

Tonsillitis and pharyngUis may be caused > ® 
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Olalgta Denlalis —Referred pam may be due to a cause m 
the upper or lower jaws 

Ohlis media sometimes has a referred nerve imtation from a 
dental condition as a predisposmg cause 

Ophthalmology — Ophthalmic disturbances due to oral condi- 
tions may be brought about m either of two ways, through nerve 
irritation or through hematogenous mfecbon 

Infectious conjunctvoiiis m children may be caused by carrying 
the infection with the fingers from an mfected aching tooth to 
the eye 

Acute trUis can be caused by nerve irritation or hematogenous 
mfecbon from the nose or mouth 

Chronic iridocyclitis and choroiditis are usually combined with 
mbs 

Keratitis also comes from direct and mdirect infection 
Retrobulbar neuritis occurs from hematogenous mfecbon or 
from mfecbon of ethmoids or sphenoids 

Orthopedics — Infectious arthritis, acute and chronic, are now 
accepted as bemg due to focal mfecbon The nasopharynx, 
the oral cavity, and the gastro-mtesbnal tract are' supposed to be 
the most important sites of the focus Cases of acute multgile 
arthnbs from a dental cause are not uncommon Cause and 
effect can be ascertamed more easily m this type of arthritis, 
espeaally as the removal of the focus is almost always promptly 
followed by disappearance of the disease, which may be preceded, 
however, by an exacerbabon In the subacute and chronic 
types of the bouble the result, as a rule, is not so grabfymg 
The jomts themselves are often a secondary focus, from which 
the mfecbon may be further transported, while qmte frequently 
they show tissue changes which are beyond repair from an ana- 
tomic pomt of view The removal of the focus, however, usually 
reheves symptoms of j>am and sweUmg from subacute condibons 
and prevents remfecbon from this source 

At the Robert Breck Bngham Hospital for chrome disease 
■^he beatment of chrome arthritis is directed toward maprove- 
lent of the funcbonal effiaency of the pabent To achieve this 
he pafaent’s general health is first built up not only by dietary 
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Djcasiiies, but by the removal of any infectioiis lesions and the 
correction of all abnormal conditions which may lower the 
patient's resistance and prevent improvement of his condition. 

Pediatrics —Aatte rlittimaUc infection m children, mchidnig 
fndxarditts and nephniis^ may be caused by foa m the nose and 
tliroat or by dental mfectioiL 
Arihntii may come from foa m the same location. 
tymphadcniiis in the glands of the submasUary region and 
•Kck often occurs from infections about the teeth, including 
tile entrance of the tubercle bacillus through this channel 
^croons and abnormal mental conditions are often found which 


ire due to pressure from impacted teeth 
General Medicme — Seplicemiat pyemtOy and toxemm may be 
nosed by diseases of the teeth and jaws, but are of comparatively 
nie occurrence, while a great many vague medical conditions, 
tioe to absorption of a slight amount of tomn or bactena, ore 
common A perfectly healthy person may be ab e 
to elmunate this daily dose, but, as a rule, sooner or later a condi 
ti®i arises which brings about more senous results. Lowen^o 

ti^body temperature by exposure to cold or wet may bring a ^ 

*oore or less vague rheumatic conditions of the muscles, joints, an 
Other expressions of chronic toxemia arc frequen j 
^'^^^osioDed by diseases of the teeth and jaws, that is, disj^po 
tiooate fatigue from slight exertions, inability to do c 
®^onied day's wori. mentally or physically, benum 

requirement of an abnormal amount of rest, 
grayish, sallow skin, and a rise m the ^ 

tttnoon or evenmg Leukocytosis and secondary on 

^ often observed - m-iv 

^ocarduts and nepltnhs caused by ^ 0 ^ rTn^ctions 
'-'0 their ctiologic factor m the mouth In strain on 

consider, m addition, the danger and ad ^ ^ 

J^beart caused by tone absorption and its ehm 

demonstrated in some of the charts nasophao*^ 

^fro-jn/cj/jnairfw(7r(fcrj caused by pus from rastntis, 

fiiouth include, according to many 

cohtis, and gastric and duodenal 
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Duclless Glands ^Toxemia from oral sepsis may afiect the 
glands of internal secretion, and it is conceded that overstimula- 
tion by the toxins may produce symptoms of hyperthyroidism 
High blood-pressure and the resulting circulatory disturbances 
are caused by the same toxic condition, affectmg directly or mdi- 
rectly through the glands of internal secretion the v^tahve 
nervous system controUmg the vasomotor system 

Neurology and Psychiatry — A ^eclunis of the tngenmml item 
and referred pam to the nerves with which it commumcates may 
be due either to dental lesions or conditions exertmg pressure 
Melancholy, mental depression, insomnia, and similar symp- 
toms of more or less obscure nature may likewise be associated 
with some hidden dental condition, as has already been descnbed 
m another place 

THE IMPORTANCE OF INVESTIGATING THE MOUTH 

All this demonstrates the importance of dental research work, 
which wiU develop dental saence along therapeutic hnes, while 
heretofore it was pnnapally concerned with perfecting mechamcal 
skill Also It will bnng about its proper relation to medicme, to' 
which it IS naturally alhed, and of which it should form a depart- 
ment like other speaalties 

It further bnngs out the importance of the service which 
properly trained dentists can render the mtemist by mteUigently 
examuung the mouth of a patient, with the knowledge m nund of 
its relation to somatic diseases 

The relation of dentistry to other speaalties is of the same 
importance The dentist should consider the condition of other 
parts, espeaally adjoimng ones, the nose, throat, and sinuses, 
while m diseases treated by other specialists the ebologic or com 
phcatmg factor may be found m the mouth 

A short description of the pathology of some of the more 
common dental diseases was added to show that they are a spea 
study in themselves of numerous different chmcal aspiects ansmg 
from a variety of causes, and that their correct diagnosis requires 
speaal traimng The statements encountered in the hterature 
which sets forth the fact that in a certam disease the teeth were m 
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so maBy cases good, in so many fairly good, and m the rest bad 
giro us as little information as would statistics showing that a 
certain number of patients were in poor health and another 
number were m fairly good condition 

I have also intended to show that foa m the mouth, as well w 
m the adioimng parts, the nose and throat, may be manifested 
mly by remote general symptoms, and that if such symptoms 
indicate focal disease, pathologic conditions of the twth ai^ 
jaws should be suspected, and, like other parts, the mouth should 
be carefully investigated 
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PATHOLOGIC HEMORRHAGE 
A Group of Cases Blustratiiig This Condition with a Note on, the 
Early Diagnosis of PemldotiB Anemia. 


The Methods of Demonstrating the Abnormalities Asso- 
^i®ted with the Coagulation of the Blood, The Importance of 

flie Blood Platelets, Chronic Congenital Purpura Hemorrhagica, 

hs Dmtmction from Hemophilia, Idiopathic Acute Purpura 
HeniorThagica and Its Distinction from Aplastic Anemia, Pur- 
Rheumatica and Its Diagnosis from Purpura Hemorrhag- 
Early Tongue Symptoms of Pernicious Anemia, Secondary 
Ot Symptomatic Purpura Hemorrhagica, Bibliography 


I Wish to show you a group of hemorrhagic cases and to dis- 
somewhat the methods of demonstrating the abnonnahtics 
**®^Qated with the coagulation of the blood I wish to lay 
P^^^hcular stresa on those cases with dnmmshed blood platdets 
of purpura hemorrhagica — and on the importance o cse 
formed elements of the blood , , 

In the study of the blood the only formed elemente whi^ 
attention, as a rule, are the red cells and w 
^ third fonned element of the blood, the blood platelet, to 
relatively little attention. This clement has 
^ and important features, and there 

attributable to its pathologic alteration. The p Tt-rrarcio 
^ recognized os separate entities of the bl^ arc as 

^ Haycm m the ^ 80 ’s first worked with them. ^ 
by Wnght, fragmented particles of 
^ the giant ^ Megakaryocytes) of the blood forming 
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organs They undergo a pccuhar viscous metamorphosis when 
the blood clots 


Hemorrhagic conditions due to a recognized abnormality 
of the blood are associated with a dmumshed number of plate- 
lets, or with alterations of these elements, or of other factors in- 
volved m the coagulation of the blood, and are m some instances 
perhaps dependent upon a fibnnol 3 ^c ferment The vanous 
types of purpura hemorrhagica, hemopluha, melena neonatorum, 
the hemorrhages occurrmg m certain hver conditions belong to 
this group Such cases may have spontaneous hemorrhages 
from one or more mucous membranes of the body, or an undue 
amount of hemorrhage foUowmg mjury, or hemorrhages mto the 


skm, muscles, jomts, or other tissues There are certain cases 
that have hemorrhages mto the skin, but do not have hemor- 
rhages from the mucous membranes or an undue amount of 
hemorrhage foUowmg an mjury, which show no recognized ab- 
normahty of the blood, for example, purpura rheumabca and 
purpuras caused by drugs There are cases of endocarditis that 
develop purpunc-hke areas, particularly on the hands, that 
are due to bactenal embolism and axe not attnbutable to alter- 
ation of the blood-coagulation factors Scurvy is essentially 
the only condition where there may perhaps occur spontaneo^ 
mucous membrane hemorrhages with no clear-cut recogpizm 
abnormahty of blood coagulation Hemorrhage from ^efly 
or entirely one source is not infrequently considered as ue o 
some blood abnormahty, but with a careful study of the case it b 
usually found that the hemorrhage is due to local condifaons an 
IS not dependent upon any general condition of the blood 

A cartful study of the blood should be undertaken in au 
hemorrhagic conditions This careful study should 
mclude, properly performed, the foUowmg tests enm 
or estimation of the platelets, coagulation time, bleedmg tm , 
firmness, and retractabihty of the dot In many cases 
pathologic hemorrhage these tests wiU yield positive 
Before I take up the cases I wiU discuss somewhat these tK ^ 
1 Eiiumerattoii or EsHmatum of the Blood Platelets or 
mally the blood platelets m man vary between 200,00 an 
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400,000 per cubic millimeter, averagmg about 250,000 When 
they are below about 60,000 spontaneous bleeding usually oc 
curs, and when below 20,000 bleeding always occun The plate- 
lets may be counted by Wnght and Kinmcutt’s method or bj 
Pratt^s, m a manner similar to that used m counting the red 
and white corpuscles The techmc is, however, more bother 
some and it requires considerable experience to make a reliable 
count of these elements One with some expenence may m a 
shortfir time and more easily derive sufficient information for 
the purposes of diagnosis from a simple estimation of the number 
of platelets from blood-smears instead of by an actual count- 
By BO domg one tell whether they are greatl> or somewhat 
inaeased, about normal, somewhat, markedly, or greatly di 
minished Neatly and quickly made blood smears properly 
stamed with one of the modifications of Romanowsky^s stain, 
preferably Wnght’s modification, will serve to estimate the 
platdets as one may similarly estimate the white count. How- 
ever, we much prefer to estimate the platelets from a smear 
of fresh blood stained with brilhant cresyl blue because the 
platelets are more readily seen as separate objects than in the 
preparation, and with this stain their granules and struc- 
ture become evident. It is exceedingly simple to stain blood 
with cresyl blue, and may be done as follows A fresh watery 
solution of 1 300 of this dye IS allowed to dry on a glass mcro^ 
scope shde, once the stam has dried, it keeps mdefimtel) 
drt^ of blood is obtained on a cover glass and quickly invert 
on to the dried cresyl blue on the shde, so that the blood spr^ds 
out between the cover gloss and shde The blood 
the stain and the platelets are stamed blue. This me o 
staining is also very valuable for demonstrating the rcti a 
red cells or skemed cells, which arc young red cells an norm j 
form about 0 7 per cent of the red cells ^ 

demonstrable as such m ordinary fixed and stain i 

2 The Bleeding Tme—Tlas is determined b> > ^ 
ing the ear with a dean, sharp needle and wiping upon 
paper every one or two minutes the drops , 

time It takes for such a hemorrhage to cease. Isonii > 
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hemorrhage ceases m less than three minutes, and the drops 
rapidly dimmish m size In extremely abnormal cases such a 
hemorrhage may last for even hours unless suitable means are 
taken to check it It is to be noted that the bleeding time, tins 
tendency to bleed from fresh cuts, is mdependent of the coagu- 
lation time One of the factors on which the bleedmg time de- 
pends is the platelets Roughly, the fewer the platelets below 
125,000, the longer the bleedmg time There are, however, other 
factors which influence the bleedmg time, as diminished amounts 
of fibnnogen 

3 The Coagulaimt Tme—Tbis should be determmed by 


as 


some method that causes as little adnuxtme of tissue jiuce 
possible, because this substance which has a similar action to the 
blood platelets is very potent m acceleratmg coagulation Thus, 
It is highly desirable to determme the coagulation time from 
blood denved from a vem, as of the arm, rather than through the 
tissues, as from the ear A very smtable method for detenmmng 
the coagulation time is that ongmally desenbed by Mo^tz 
and Bierch, and modified by Howell, Dochez, and Lee and White 
Lee and White’s method consists m determmmg the time i 
takes 1 c c of venous blood to just clot firmly m a dean gto 
tube that IS 8 mm m diameter so that the tube can be mv^^ 
™thout spjlmg the blood By tils 

„ fron. five to ten nnnutes Vanafions n. the — f 3 . 

or size of the tube »dl, of course, canse vanaBona m 

ton tune, also adnuxture of air, undue "^.e 

the coagulation time Btuides detenmmng the tune t ^ 

blood to dot firmly and throughout the sample, it 

to observe the tune it takes for the first signs ^ 

to appear— that is, when the first fibrm 

or when the blood first begms to become ttate 

cause m some conditions the blood be^ to d 

but does not completely dot ‘ “l,‘So”bu. or 
This IS probably due to a slow rate of foma ^ 

a diminished thrombm or fibnnogen conten 
enon is probably related to the redottmg p ^ 

consists of noting whether the flmd surroundmg a 



PATHOLOGIC HEMORRHAGE 


1107 


itself clot after the clot has been removed from the tube. Usu 
ally some minutes before complete coagulation one will observe 
that the upper surface of the blood has begun to clot This 
superficial coagulation may be great enough to prevent the 
fluid blood beneath from running down the tube when it is 
tilted, and in such instances it is not uncommon to see a bubble 
of air travel through the fluid blood One must thus be careful 
not to mistake such surface coagulation for complete coagulation. 
Ihere are other methods perhaps preferable for determining the 
first signs of coagulation, but the one given serves very well for 
ordinary dimcal purposes 

It may be noted here that the length of the coagulation time 
does not run parallel with the tendency to hemorrhages, for there 
are ccrtam cases of hemophilia that bleed severely when the 
coagulation tune is about twenty nunutes, and others that do 
not do so when the coagulation tame is one hour 

4 The Firmness and Relradahltiy of the Two other 
ohservatioiis should be made on the clot — its firmness and re- 
tractabflity A weak clot is assoaated with di m i n i s hed amount 
of fibrmogen or thrombm Nonnally the clot contmues to re- 
fract from the sides of the glass tube for a period of hours and 
expresses serum When the platelets are greatly diminished in 
number the clot never retracts at alL The degree of retractioii 
B roughly proportional to the number of pbtelets. 

The tests that I have mentioned are the most important ones 
for establishing the diagnosis of hemorrhagic conditions 

Besides these tests the following ones are valuable under cer- 
hnn conditions, but we will have no speaal reference to them in 
^^iscuasing the cases that I will presently show you These tests 
are 1 The effect of suitable amounts of calaum on the 
ktion tune and prothrombin time. 2 Determination 0 
prothrombm time, which is to determine the time it *3 ^ 
*^ple of oxalated plasma to dot with the optimum amoun 
^aum 3 Detenmnation of antithrombm 4 Deternuna 
of fibrinogen. 5 Detenmnation of the presence of a nno j 

ferment , 

Besides these laboratory tests on the blood, a 
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probably of some value m hemorrhagic diseases is to detennme 
the effect of placmg a tourmquet around the am for some minutes 
and observmg whether it causes any hemorrhages, large or small, 
superfiaal or deep, below the point of constnction I will not 
discuss this test, but it may be noted that m hemophilia such 
pressure does not cause superficial hemorrhagic spots, while in 
purpura hemorrhagica it usually does so 

Let us now briefly consider the character of purpura hem- 
orrhagica m the hght of these laboratory tests and m its chmcal 
features, and then I will show you cases of some of the types of 
this condition and discuss particularly how they differ from 
hemophilia, aplastic anemia, and purpura rheumatica. 

Purpura hemorrhagica is a condibon m which there is bleed- 
ing from one or more mucous membranes and usually puipunc 
skm lesions In purpura hemorrhagica there occurs a marked 
diminution of the blood platelets, a prolonged bleeding time, and 
a normal or shghtiy delayed, rarely much delayed, coagulation 
time, and a non-retractile blood-clot that is usually soft Pur- 
pura hemorrhagica is not to be confused with the other types of 
purpura, which have essentially a normal number of platelets 
and no defimte alteration of their coagulation factors Puipura 
hemorrhagica may be an idiopathic disease or appear as a symp- 
tom secondary to some recognized disease as permaous anemia, 
lymphatic leukemia, diphtheria, tuberculosis, etc 

The idiopathic type may -occur m the following forms 1 
Continuous, acute or chrome, acquired or congemtal 2 Inter- 
mittent In the fonner the platelets are contmuously below nor- 
mal, while m the latter they are below normal durmg the attacks 
only It IS quite probable that the very chrome types, which are 
apparently often congemtal, are of a different ebologic nature 
than that of the more acute types, though we have no real 
knowledge of the etiology of these conditions 

The case which I now present is an example of chrome, es- 
sentially contmuous, congemtal purpura hemorrhagica, which is 
so often confused with hemophiha The condition is rare, but 
apparently not extremely so Turmg the past year we have 
observed 4 new cages at the Massachusetts General Hospital 
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Case 1 — The patient is a fanner twenty two jears of age 
who gives the following summarized history His grandparents 
hved to be over sixty years of age, and his mother, father, 
brothers, and sisters are hvmg and well There is no famfl) 
history of hemorrhagic disease. Except for measles, which was 
severe, he has had no infectious diseases Off and on ever since 
he was bom he hn-c; had nosebleeds and has had considerable 
difficulty m stoppmg them Occasionally he has had shght bleed 
mg from his gums. During his life he has always bled very 
profusely from small cuts He got along very well until two 
jTars ago, when the nosebleeds became more frequent, occurring 
two or three tunes a week instead of only every few weeks, 
lasting often for three hours Three weeks ago he had a severe 
nosebleed which lasted for three days, since then his nose has 
bled slightly every few days, but not within the past five daj’s 
During the past two weeks he has suffered from headache, nng 
mg m the ears, palpitation, faintness, and slight dyspnea, and 
fianng thig tune he has grown paler Never before has he felt 
uck or has he had to give up woriw or school 'There has been no 
bleedmg from other mucous membranes than those of the nose 


mid mouth 

The physical examination shows a big framed man, appearing 
somewhat pale The skm shows a long hemorrhagic scratch area 
the upper chest, some very small petcchim on the lower 
legs, and two superficial purpunc areas the size of a pa ovct 
tbe left abdomen, and two similar areas on the skin 0 e 
ttde of the neck. On the upper arm is a deep ecchymotic 
^bout 3 by 5 cm which developed following shght trauma 
sums showed several minute hemorrhagic spots Tlie tec arc 
Intact. Except for the above and a functional heart muim 
the physical examination is entirely negative The urmc, fi 00 , 
^ Wassermann reaction ore negative 

The blood examination shows the following P 

^»000, bleeding time, seven to ten minutes The romp 
ngulation time, thirteen minutes, the initial coagula on 
a su minutes, the dot docs not retract 
“nt Red count 3,400,000 \STiitc count 9000. the am 
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count shows polymorphonuclear neutrophils 54 per cent, 
lymphocytes 38 per cent , mononuclears 7 per cent , mast cells 
1 per cent The red cells m general are small and achromic, 
they show some variation m size and a httle vanation m shape, 
Polychromatophiha occasionally occurs The reticulated red 
cells are 7 per cent. 

The apphcation of a tourniquet to the arm for five minutes 
produces numerous fine petechim on the arm considerably below 
the pomt of pressure 

The symptoms that he has had m the past two weeks ate 
entirely attnbutable to the secondary anemia which has resulted 
from his hemorrhages It is mterestmg to note that he says that 
he had measles severely, for when these cases have one of the 
exanthemata they usually do have them severely because the 
eruption is apt to become hemorrhagic due to their constant low 


platelet count , 

This case could be diagnosed from the history and from tne 

evidence given by the exammation of the patient’s skm at e 
present time even if no laboratory blood exammation had been 
made This is because there are but two hemorrhagic diseases 
that exist from birth-chromc congemtal purpura hemorrhagic 
and hemophiha, and m hemophiha one never sees small 
fiaal skm petechim The blood exammation, however « 
always be made for its confirmatory evidence m 
this one, but m many others it is necessary or the 
(Another rare hemorrhagic condition J 

bleeds IS famihal telangiectasis, but here we 
for the hemorrhages) Hemoph^ was the 
was sent to the hospital with, but the blood- 

be distmguished from inaLed numbers, though 

platelets occur m normal or defective as pomted 

they are physiologically or quahtatiy y niiroura hemor- 
out by Fomo and Dr Lee and mj^e ^ ^ coagulation 

rhagica they are much decreased 

time and particularly the pro om ^ are 

much prolonged, while m purpum than 

often normal and rarely much delayed, and never more 
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slightly delayed in the congenital type* The blood-dot m hemo- 
philia 13 firm and retracts in normal fashion, while it docs not 
retract and is soft in purpura hemorrhagica* Hie bleeding time 
m hemophiha is usually essentially normal, ^diile it is prolonged, 
not infrequently much prolonged, m purpura hemorrhagica. 
Superficial purpunc shm lesions do not occur m hemophiha, 
but do m purpura hemorrhagica. These lesions in purpura hemor 
thagica may be very scant and minute and require careful m 
spection to discover them, and, too, they may be absent at any 
one given tame. Big areas of ecdiymosis, usually rather deep. 


do occur m hemophilia, and grynilnr areas may occur in purpura 
hemorrhagica, m fact, most of our cases of congenital purpura 
hemorrhagica have shown especially on the extremities one to 
five hemorrhagic ecchymoses, usually rather superficial, with 
often a lump m the center probably due to the blood-dot. It 
would seem as if the cases of chronic purpura hemorrhagica appar- 
ently never had as extensive shm lesions as may occur m the more 
acute forms The tourniquet does not cause pctechiffi to appear 


m hemophiha, while it does usually cause them to appear m 
purpura hemorrhagica. Joint symptoms are common in hemo- 
phiha due to hemorrhage mto the joints, and are rare m purpura 
hemorrhagica Another most important point in the differenfaal 
'h^guosls of purpura hemorrhagica from true hemophilia is t 
hemophilia is hereditary through females and occurs in es 
®nly, while purpura hemorrhagica occurs in females as w ^ 

ui males There are certam cases of hemophilia where no ^ ^ 

fiistory of the 13 ob tamed, perhaps this is because c 

patient has no knowledge about his grandparents. In our 
d cases there have been more females than males that ''c 
Ihis congemtal type of purpura hemorrhagica. In 
P^^sentmg sjnnptom may be excessive menstruatioii 

described an the hterature as vicanous menstruation ^-e 
^oubtedly been cases of chrome purpura hemorrhagica. 

Iri regard to the prognosis of this type of case as com 
beinophiha I am at present unable to tell }OU, as 
^ these have not been followed long enough There ^ ^ 

information to suggest that these cases become se 
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the patient grows older, while hemophihacs appear to suffer less 
as they grow older 

The second case that I wish to show you is one of acute 
idiopathic acquired puipura hemorrhagica 

Case 2 — ^The patient 'is a girl of eighteen The history is 
negative except for the following Six weeks ago she began to 
bleed from the nose and has continued to do so off and on since. 
During the past two weeks she has had continual vagmal flow 
and for the past week has noticed spots on her body She has 
grown steadily paler and weaker The physical examination 
reveals nothing of mterest beyond the following The patient 
looks pale and ack and has a temperature of 101° F and a pulse 
of 100 There are scattered all over the skin, particularly on the 


lower legs, some fresh and some old, superficial, not raised pur- 
punc areas varymg m size from 1 mm to cm A few petechus 
appear on the mucous membranes of the mouth, and blood is oozing 
from the nose The blood The platelets as estimated from cr^l 

blue smears axe exceedmgly rare, about 5000 to 10,000 The 
bleedmg time is forty-five mmutes The coagulation time an 
prothrombm tale are shghtly prolonged The clot is soft an 
non-retractile The red count is 1,300,000 and the hemoglobm 
about 25 per cent The red cells show some " 

erable variation m size and shape, though no very large abno^l 
shaped cells occur, occasionally a normoblast^ seen, and th^ 

IS some polychromatophiha and stipplmg ® polymor- 
rells are 10 per cent The white count is 10,000, the poiym 

6? per cent, lynrphocytr. 22 per cent , ntononu- 

dear cells 10 per cent Blood-cultures, Wasseraam reac , 
ftools urme, ^d other laboratory tests showed nothmg of 
terest’except for a small amount of fresh 

The diagnosis of case is of the idio- 

marked dimmution of the platelets , Pon to be 

pathic type because we find ° ^ mn an 

secondary to Such severe cases as tlm the 

acutely fatal course and die flue- 

onset of the disease Those cases hvmg 
tuations m the mtensity of the bleedmg parallel with the rises 
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and falls in the number of the platelets, though these elements 
never reach normal Some cases may have several attacks of 
purpura some months or years apart, with diminution of the 
platelets only during the attack, the earher attacks usually bang 
milder than the later ones Such cases are known as the mter 
miUent form of purpura hemorrhagica Other cases may have 
mild attacks without recurrence. (This case continued to get 
steadily worse, bled from all mucous membranes, and died eight 
weeks after the onset of the disease. She refused to be trans- 
fused and no autopsy was permitted ) 

It 13 to be noted that thig patient shows a severe secondary 
anemia due to the hemorrhages. The blood picture is that of 
secondary foUowmg direct hemorrhage m a normal in 

dividual except for one important point, and that is that the 
platelets are not mcreased So far as the red cells are concerned 
they have the characters of those of such an anenua and show 
evidence of regeneration, as evidenced by the mcreasc of rcticu 
lated red cells and the presence of blasts and polychromato- 
philia Hie polymorphonuclears are mcreased as occurs m the 
anemia foUowmg hemorrhage In other words, we have evidence 
of activily of the red and white cell elements of the bone-marrow, 
but not of the giant cells of the marrow, the parent cells of the 
platelets It is, however, quite possible that the platelets are 
formed readily enough, but that the difficulty is that they arc 
rapidly destroyed m the circulation There is some evidence 
ffiis may be the case because the marrow m cases like this may 
^ow plenty of giant cells and appear, as a whole, hyperp ^ 
This observation on the activity of the marrow, as cn en 
by the red and white cells, is important m distinguis^g 
wid other acute of purpura hemorrhagica from i 

aplastic anemia, which has undoubtedly often been confused wiw 
rt* Idiopathic aplastic anemia is a disease which runs an cu ^ 
P^nsressively do^NTiward, fatal course of about three to ^ 
duration and characterized by absence of blood 
of the three formed elements onginatmg m 
red cells, polymorphonuclears, and shows 

uf such cases at autopsy is not hyperplastic, 
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complete fatty degeneration The red cells show no or very 
httle evidence of regeneration, as evidenced by their slight va- 
riation m size and shape, the absence or ranty of polychromat- 
ophiha, blasts, and reticulated red cells The white count is 
much dimimshed with a relative lymphocytosis, thus showing 
httle or no regeneration of the white cells ongmatmg in the 
marrow The absence m the penpheral blood of evidence of 
regeneration of the red and white cell elements is m contrast to 
the finding m cases of purpura hemorrhagica of regeneration 
of these elements In common with purpura hemorrhagica 
the platelets are reduced because m aplastic anemia the mega- 
karyocytes, the parent cells of the platelets, are destroyed along 
with the destrucfaon of other cells of the marrow It is to be 


noted that usually m aplastic anemia the anerma is evident early, 
gradually the platelets become fewer until reduced to so small 
a number that bleedmg occurs, that is, it occurs relatively late 
m the disease, while typically m acute idiopathic purpura hemor- 
rhagica bleedmg occurs early When purpura hemorrhagica has 
developed m a case of aplastic anemia we then rather arbitrarily 
call it secondary purpura hemorrhagica It may well be that these 
two conditions, aplastic anemia and idiopathic purpura hemor- 
rhagica, are not so distantly related, as is perhaps shown by the 
fact that cases may be recognized that appear to form an inter- 
mediate type of condition between them and suggest a partially 
depressed activity of the marrow espeaaUy mvolvmg 
elements I have recently discussed this question m the Archives 


of Internal Medicme, 1917, xix, 1062 

In purpura hemorrhagica, primary or secondary, we 
note that dimmution of the platelets may be due to ^ 
tion, depressed activity or exhaustion of the 
(with or without similar action on the other elements 
marrow) by some unrecognized or recogmz^ to^ or P° ' 
benzol, or by congemtal absence of these element 
tion of the platelets m the circulation 3 Displacement of the 


megakaryocytes by abnormal cells 

Certain cases of acute lymphatic leukemia may 
history not unlike the case I have just shown you o i op 
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purpura hemorrhagica, but the blood examinatioii rcveab leu- 
kemia, and the marrow at autopsy shows a crowdmg out of the 
megakaryocytes by the leukenuc cells so that a secondary pur- 
pura hemorrhagica develops. A similar condition may exist 
with metastatic tumors, permaous anemia, etc. 

I now Wish to show you another case of purpura that is not 
dependent upon reduction of the blood platelets or demonstrable 
alteration of any of the other elements of coagulation. 

Case 3 — ^The patient is a man, thirty-four years of age, who 
gives the following summanred history A year and a half ago 
he had an attack of toiisfllitis Since then he has been well until 
five days ago, when he developed considerable pain with slight 
swelling and tenderness m his kness, then his a nkl es and elbows. 
Three days ago there developed all over his body except upon his 
hands and face a rash The physical examination shows rather 
uniformly all over the body except upon the hands, face, and 
upper legs discrete purpuric macules and papules of from 2 to 5 
mm in diameter The lesions are perhaps rather more marked 
about the jomts There are no deep ecchymoses, and no evidence 
of bleeding from the mucous membranes. The jomts appear as 
he described them The tonsils are enlarged and red The heart 
is negative. The temperature is 101'’ F , the pulse 100, other 
wise the physical exammation is negative 

The laboratory examinations are negative, including a 
culture, and a culture from a purpunc skin lesion which ow 
no growth The blood examination shows that the p a c , 
blecdmg tune, coagulation tune, and retraction of 
nonnaL The red count and hemoglobm arc normal e 
white count is 8000 and the differential count essen y 


normal , x, 4 \, rt- 

The case is one of purpura rhcumatica, and al 
are purpunc lesions on the skin, there arc no hemorr 
the mucous membranes, and there is no ten enc) 0 ' 

<>ccurs in purpura hemorrhagica The reason or 
skm lesions is unknown I show you the case j 5 to 

Presentmg symptoms is purpura and because the 
he sharply differentiated from purpura hemorr pea. 
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Puipura rheumatica seems more closely related to cases of 
infectious arthntis than to the clear-cut types of hemorrhagic 
diseases The jomt symptoms are m all probabflity not due to 
hemorrhage mto the jomts Purpura rheumatica appears like 
ordinary rheumatic fever plus purpura There is, however, 
considerable evidence that the condition is not ordinary rheu- 
matic fever, because the jomt symptoms are usually mild, fever 
IS often absent or shght and rarely high, and because endocar- 
ditis rather rarely occurs, and m dear-cut cases of rheumatic 
fever puipura is exceedingly rare However, it would seem as 
if purpura rheumabca was due to some mfection which produces 
a type of infectious arthritis, but one that may be different from 
that of rheumatic fever The purpunc lesions are apt to recur 
m successive crops with or without the recurrence of the jomt 
symptoms The cases usually get well 

You will note that the blood findmgs m this as m other cases 
of purpura rheumatica are negative, which is m contrast to the 
findmgs m purpura hemorrhagica Some cases of purpura rheu- 
matica may devdop, as do ordmary cases of rheumatic fever, a 
considerable secondary anemia, but this is not dependent upon 
hemorrhage, but presumably upon the toxemia In such in- 
stances the platdets will often be found actually mcreased, as 
occurs so frequently in secondary anemia Joint symptoms m 
purpura rheumatica are relatively prominent as compared to the 
purpura, and it is on account of these that the patient generally 
seeks rehef and usually not especially for his purpura, which 
latter is the reason why the cases of purpura hemorrhagica seek 
rehef Also it is to be noted that jomt symptoms usually do not 
occur m true purpura hemorrhagica 

In purpura hemorrhagica one never sees as extensive pur- 
puric skin lesions as this case of purpura rheumatica presents 
without there bemg bleeding from the mucous membranes It 
13 perhaps unusual to have m puipura hemorrhagica such a 
erahzed purpunc eruption as Case 2 presented One not mfr^ 
quently finds but a few scattered petechim as occurred m Case 1 
However, many cases of purpura rheumatica do not have more 
than a few puipimc sLm lesions, and if so, they are often sit 
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uated in particularly one part of the body, perhaps especially 
about the joints 

Another point which has seemed to me to distinguish purpura 
rheumatica from purpura hemorrhagica is the character of the 
purpuric lesions In purpura rheumatica the lesions have 
often seemed rather deeper in the and perhaps more sharply 
defined th an the more superficial lesions of purpura honor 
rhagica Also the purpura rheumatica lesions often seem slightly 
elevated and are sometimes associated with urticaria and ery 
thema, while the purpura hemorrhagica lesions are purely pur- 
punc and are not elevated unless there is a large ecchymosis 
with a dot in the center The differences between the lesions 
in these cases of purpura hemorrhagica (Case 2) and purpura 
rheumatica (Case 3) are difficult to describe, but I t h in k that 
if you will compare the lesions m these two cases you will see 


that they have a different appearance 

The next and last case that I have to show you illustrates 
two pomts (1) The early diagnosis of permaous anemia, par 
ticularly from tongue symptoms — a condition originally de- 
scribed by William Hunter (2) Symptomatic or secondary 
purpura hemorrhagica. I will present the case as it was two 
years ago and then show the patient to you as he is now 

Case 4 — ^Two years ago the patient, a man fort> four years 
of age, came to the ho^ital for rehef of “burning of 
and sore mouth.” The foUowmg is the only history of imp^ 
tance that he gave He had always been well except for scar^ 
fever and measles as a child, and acute appendiatis, wi 
of that organ ten years ago About one to two mon 
noticed that he was shghtlv more tired than usu , u 
fed sick He feels but httle more tired now than ^ 

During the past two weeks he has been ^ 

With a sore mouth and tongue, particularlj a ^ "bunimg 
tip of his tongue, a sensation described as ra , 
feeling”, “as if he had taken aad ” man 

The physical examination sho-ived a ix m 
''■dghing 148 pounds, perhaps sUghtly pale. 

*Die tongue appeared smooth, moist and m>, 
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appearance, and with a few very small herpetic-like lesions along 
the sides The mucosa of the mouth was, m general, reddened 
The teeth were m very fair condition, but there was some defi- 
mte though shght pyorrhea Except for this the physical exam- 
mation was entirely negative 

The blood showed Hemoglobm, 90 per cent Red count, 
3,900,000 The red cells appeared at a glance not abnormal, but 
when critically studied one noticed that there was a shght variation 
m size and shape, with a general tendency to larger rather than 
smaller red cells, while very rarely there was to be found a defi- 
mtely enlarged oval-shaped red cell well filled with hemoglobm, 
and at times a very small red cell The white count was 5000 
Differential coimt showed 72 per cent of polymorphonuclear 
neutrophils, 21 per cent of lymphocytes, 7 per cent of other 
cells The platelets as estimated by brilliant cresyl blue smears 
were shghtly dimmis^ied Other laboratory tests yielded no par- 
ticular information except that there was no free hydrochlonc 
aad in the stomach contents (Tests for blood destruction were 
not done ) 

To look at this man, at that time, you would not perhaps have 
thought that he had permaous anemia, but with the history, the 
blood findmgs, and the anaadity taken together, the diagnosis 
becomes clear and is proved by what followed 

All cases of permaous anemia do not have the tongue symp- 
toms that this patient presented About 35 per cent, of the cases 
have this symptom at some time m the course of the disease, and 
it IS usually an early rather than a late symptom, and, not m- 
frequently, the earhest symptom However, it is often not as 
mtense as this patient described, and often does not cause enough 
mconvemence for the patient to seek rehef It is important to 
remember that this is a rather charactenstic symptom of per- 
mapus anemia, and cases presentmg such a symptom sho 
have their blood critically exammed Of course, you must bear 
m mind other causes of sore mouth and tongue, as dental cer, 
syphihs, cancer, tuberculosis, infectious stomatitis, at tunes 
simple pyrrohea, hyperaadity, etc The onset of permaous 
nnpmifl js usually notoriously insidious General weakness, as 
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this patient presented m a mild degree, gastro-intestinal symp- 
toms, of which this tongue symptom is one, or symptoms refer- 
ahle to the central nervous system, are usually the way the dis- 
ease first manifests itself At present most cases of permaous 
anemia are diagnosed months after the disease starts, notwith 
Btandmg that the patient has consulted a doctor This is, I think, 
because the disease is not thought of until the patient begms to 
look pale or yellow By bearing in mind that adults over thirty 
years of age presenting tongue symptoms may be cases of per 
nldous anemia some cases ought to be diagnosed sooner than thty 
are. 

It is noteworthy that this patient had an absence of free 
hydrochloric aad m the stomach contents, as this is the usual 
fiodmg m cases of permaous anemia. 

The patient looked ‘^perhaps shghtly pale,” but the blood 
ciaimnation showed a diminished red count with high hemo- 
^bm, that is, the blood exhibited a high color mdei, which b so 
characteristic of permaous anemia. The finding of a few large 
abnormally shaped red cells with a few microcytes in the blood 
of a person with as high a hemoglobin and red count as this 
patient had is very suggestive of permaous anemia, though 
ibis diagnosis should never be made solely on the blood It 
B not necessary to find blasts to make the diagnosis. It Q 
difficult in certain of pernicious anemia at the height o 

a remission, and hence presumably in certain cases very e^y 
® the disease, to recognize p>erhaps any definite abno ty 
of the red cells, but with a critical examination some 
normaUty is usually observed The white count and pl^ets 
are usually low m jiermaous anemia, but may not re- 
duced or but slightly reduced early m the disease ^ 
fbe patient is at the height of a remission We ^ve f 
Ihe number of platelets has furnished us with perhaps e 

laboratory findmg to teU us the state the bone-"'^ “ 

in this disease, and thus aid us to determme c pa 
“odihon. f 

Having digressed to point out the tongue 
pemiaous nnemm lyhich this case presented so w , 



1120 


GEORGE R. MNOT 


you puheut as he e today, esbbtting secondary or synrp. 
toffiatzc puipura hemorrhagica 

Case 4 (Continued) —The tongue symptoms subsided about 
0 weeks after the patient was first seen two years ago Then 
m the following three months he gradually failed m health and 
became much weaker, paler, and lemon-tmted He also suffered 
from mild gastro-mtestmal symptoms FoUowmg this relapse 
he gradually improved, so that he felt qmte weH seventeen 
months ago, but not as strong as formerly He remained in this 
condition imtil six months ago Durmg these past six months 
he has very gradually grown weaker and has had occasionally a 
sore mouth, more or less contmually mdefimte gastro-mtestmal 


symptoms, with at tunes diarrhea, and has looked pale and 
shghtJy yeUowish Four days ago he began to have slight 
bleedmg from his gums, which has persisted, and tmy red spots 
appeared on his lower legs yesterday 

Physical examination today shows a very pale, slightly yel- 
lowish man, with numerous fine petechia; m the gums and mu- 
cosa of the lower hp Blood may be seen oozmg from about 
several teeth (The pyorrhea has been treated smce he was 
first seen ) There are a few small petechice scattered over the 
lower legs Except for a functional systolic murmur and a pal- 
pable hver, and a pale, somewhat atrophied, shmy, and smooth 
tongue the physical exammation is entirely negative 

The blood (certam details noted will not be mentioned). 
At the tune he had his first relapse the red coimt was 1,500,000, 
and the hemoglobin 45 per cent , the blood showmg all the fea- 
tures of primary permaous anemm, mcludmg a leukopenia, 
dimmution of platelets, and the presence of megaloblasts To- 
day the red count is 1,000,000, hemoglobm 35 per cent , blasts 
are very rarely seen The red cells show considerable variation 
in size and shape, and large oval and pear-shaped, deeply staining 
red cells occur However, there is not as great a degree of va- 
riation in the size and shape of the red cells as occurred during 
the first relapse or as much as one might expect with this degree 
of anemia This perhaps suggests an exhaustion of the marrow 
Also the reticulated red cells are imusually low but 0 3 per 
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cent — which under the given arcumstances also dearly suggests 
exhaustion of the marrow One usually finds a slight increase of 
these fyllq m permaous anemia, 2 or 3 per cent, and at times of 
rapid marrow activity they may reach as much as even 45 per 
cent, and often 10 per cent The white count is 2000, and the 
differential count shows 65 per cent of small lymphocytes, and 
but 30 per cent of polymorphonudears Thus we find a marked 
absolute decrease of the white cells originating m the marrow, 
which further suggests a severely depressed activity or exhaus- 
tion of the marrow The platelets are scant and number about 
70,000, further suggesting a depressed or exhausted state of the 
niarrow The bleeding tune is slightly prolonged, the coagulation 
tone normal, and the dot retracts but very shghtly The devel 
opment of the purpura hemorrhagica in this case of primary 


penuaous flnprmft illustrates an instance of secondary or sjnnp- 
tomatic purpura hemorrhagica. What has occurred is that 
With the depressed or exhausted marrow activity the platdets 
have fallen bo low that purpura hemorrhagica ensues The 
marrow exhaustion is evidenced in the blood by not only one 
of the three formed elements, originating m the marrow, but by 
dt Pathologically the marrow of this patient would probably not 
show fatty degeneration (a soft yellow marrow) as occurs m idio- 
Pathic aplastic anemia, though this may be found as a terminal 
ovent in permaous anemia Probably in this case the marrow 
^'^ould be reddish and show an increase of erythrogemc tissue o 
abnormal character displacing and thus causing 
of the megakaryocytes and normal leukoblastic tissue, oug 
dia latter tissue may be actuall> increased, but of an a no 
fypt* At all events the physiologic activity of the 

so weakened that it is unable to functionate P ^ 
Ihe circulation more than a few of the normal elemen 
'le\'elcpment of purpura hemorrhagica in permaom ^ » 

l^iough It be only manifested by a slight ooxmg of the 6^' 
^^nous symptom It rarely becomes marked, an ^ ^ 
d means do aU cases of permaous anemia ba\*e this ^ P ^ 
If Usually signifies that the disease has run its produced, 

f'^^on wfll not occur spontaneously nor can it P 


vou 1—71 



1122 


GEORGE A MINOT 


though the patient may continue to hve for some weeks or months 
However, a few cases may perhaps have this symptom and later 
have a fair remission 

There are numerous things about purpuras and hemorrhagic 
conditions as well as about the early symptoms of permaous 
nnpTTna that I have not told you about, but I have tried to point 
out some of the important thmgs 

Treatment. — ^In regard to the special treatment of purpura 
hemorrhagica, whether it be primary or secondary, I will have 
tune to say but a word There is no speaal treatment unless the 
cases are havmg considerable hemorrhage, and then the best 
treatment is to give mtravenously a suitable amount of whole 
blood from a donor of the same iso-agglutination group as that of 
the patient This should be done as early as possible m the acute 
idiopathic cases Unless the transfusion causes m some manner a 
pennanent nse m the paBent's platelets the cessation of hmoi- 
ihage mil osuaUy last about as long as the Me o! tht tnistoed 
platelets, that is, about three to five days, though ^ 
stances a rapid destmchon of such platelets se^ to occiu. md 
L eSect B to even shorter Probably Ml 
is not referable to the transfused platelets A pennM 
marked temporary r«i of the platelets Mmmg “ 

prupura hemorrhagica is referable to a 

transfuBionsare -P=°'^>;"h"ma^on^et^?.*«ta« 
patient from bleeding and ™ p,,teps have 

and so recovery to occur l,pmorrhaeica but is cer- 

some influence upon cases o Nather transfusion nor 

tamly not as effective as whole bl^d Natner 

serums seem to have any Partiod^ re^nably 

skm lesions m purpura rheumatica °° is no 

expect that ti^^y would, as m blood-coagulation 

dear-cut recognized abnonnahty o 

mechanism 
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The next best treatment to transfusion is the use of throm 
boplflstic preparations derived from fresh tssue juice, perhaps 
combined with thrombm preparations. Tissue jiuce accelerates 
the coagulation of the blood maAedly as well as do the plate- 
lets. This action of tissue juice has been recognized for years, but 
It has been but occasionally used for therapailic purposes until 
recently With Howell*3 discovery that certain extracts of the 
hram having the property of kephahn exert a marked Ihrombo- 
I^astic action, it has been quite simple to obtain from nTuma ls 
stable, concentrated, and active preparations for local, subcu- 
taneous, and mtravenous use. The use of such substances is m 
the experimental stage, but seems to promise favorable results. 
Such preparations may be used before transfusion or when 
bleeding is shght, or they may be given trial at any time, but it 
u to be remembered that whole blood is at present the most 
logical and best therapeutic agent for the control of bleeding m 
pathologic hemorrhage. 
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For consideration this morning we have two patients, one 
of whom is a typical and comparatively early case of ametne 
dysentery, the other presents symptoms which conform dime 
to the picture of thr^ same disease after the lapse of a number 
of years In the first patient the diagnosis of his disease and its 
*^logy are well understood, a specific treatment is available, 
the prognosis is, comparatively spcaLing, eitremely satis 
factory In the second case the pnmaiy etiologic factor is stiH 
oadetermined and an accurate diagnosis has not been reached, 
although a thorough mvestigation has been made by cllmcal 
*^d laboratory methods. The condition is highly refractory to 
ff^orapeubc measures and the prognosis is extremely unfav'orable- 
General Consideration of the Amebio Occurring in Man-— In 
to diagnose these cases it is necessary to understand thor- 
^ghly the aiaeb<e which may be encountered m the ahmcntary 
m man There are but three— the two parasitic entamebi, 
^ely, histolytica and cob, and the non parasitic forms known 
^ the Innai group The term "bmai** mcludcs a considerable 
^iRuber of t^iedes ninny of which have been only very 
P^ttely described They would be of no interest m dmical med 
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ione except for the enormous confusion which they have caused 
m bcmg mistaken for the pathogenic amebs. They are not para 
fltic and cannot even multiply in the intestinal tract. Conse- 
quently they are not seen upon microscopic examination of the 
feces, but they rnn be demonstrated by cultural methods. 

As regards even the principal characteristics of the amebae 
found m mpiTi it must be noted that the hterature is m an ex- 


tremely unsatisfactory condition. Many contradictory opinions 
have been advanced concerning fundamental features, such as 
the number of pathogenic species occurring m the intestinal 
tract and the question of their cultivation on artificial media. 
In the last few years these opinions are gradually bemg hanno- 
nued. The data presented m the outline (p 1126) conform to 
the generally acc^ted views of the best American and Euic^iean 
authorities. 

In. thw outhne Etiiameba teiragcna is not mentioned. It 
described by Viereck m 1907 as a common cause of amdjic 
dysentery in Tn^n and as a speaes distinct from E huidyiica 
Careful descriptions were given of the characteristics of the 
trophozoites of the two giecies. The principal difference, how 
ever, was found m the propagative stage, E tetragena produemg 
four nucleated cysts, whereas E hisiolyttcc^ according to Schau 
dinn, produces resistant forms by pmching off small pieces o 
protoplasm somewhat after the manner of budding in yeast 
The establishment of this new speaes was soon recognirra 
littoughout the world However, in 1911 Dr Walker, former y 
of Dr Theobald Smithes department, deaded that the normal 
®^aniier of propagation m E Jnslolyttca is not through a 
of budding, but by the formation of a four nucleated Q'st ^ 
study Walker finally concluded that E hsldytica m 
^ i^ragena are identical This apparently radical vi ^ 
generally accepted throughout Europe and 
fie name E klragena has been dropped, E Inslolyitca 

f n of 

The attempts at cultivation of the entameba: ^ ^ ^ 

interest If a dysenteric stool nch m amebm 

containmg only agar and water, an un 
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of amefaffi frequently appears after one or two days In general 
appearances the amebs are not unlike those which were inocu- 
lated Moreover, if this culture is inoculated in a monkey, 
amebic dysentery may occasionally be reproduced On closer 
examination these amebae have always proved to be of the limax 
group, havmg been mgested acadentally in the food and dnnk 
Direct experimental evidence under carefully controlled condi- 
tions shows that they are non-pathogenic for man and lower 
animals and they cannot even colonize m the mtestmal tract. 
The occaaonal production of dysentery by the inoculation of a 
freshly isolated culture may be accounted for by the mechanical 
carrymg over of a few pathogemc cysts or perhaps by the spon- 
taneous development of a natural infection of dysentery The 
chief dissenters from this view are Musgrave and li^^Uiams 
There is, of course, no inherent charactenstc of the entameb® 
which would prevent then cultivation Indeed, there is every 
reason to behei'e that this will some day be satisfactorfly accom- 
phshed 

The morphology of the amebie has already been fully con- 
sidered in your course in protozoology Suffice it to say that 
in borderhne cases the distmcbon beween the vegetative stages 
of cob and histolytica is an extremely difficult one The study 
of the encysted stage is often disappointing The cysts are fre- 
quently rare or absent altogether There is no known way of 
m utin g the trophozoites encyst m niro or tn mo Moreover, 
the number of nuclei is not absolutely fixed Thus it is possible 
for cysts of JS htsiolyiica to have two, four, six, or eight nuclei 
or even three, five, or seven Similarly, E coh may produce 
cysts containmg four, eight, twelve, sixteen, or even more 
nudei 

For the sake of completeness I have also mcluded E biiccaUs 
in this outhne Its position as a speaes cannot be fully deter- 
mined till Its propagative stage is known I have indicat^ tha 
it IS non-patliogenic, though it may at times be one of e sec 

ondaiy factors in pyorrhea alvcolans 

Discussion of Cases — In this first patient the essen 
features of his record are as follows 
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Case 1 — J , Hospital number 218^47, male, sixty two 
years old, by occupation an artist. 

Family History — One sister died of tuberculosis at tbe age 
of twenty five years, otherwise there is not h ing important 

Past History — This is essentially negative. The pabent has 
never been robust and has always had “to take good care of 
himself ” 

Present Illness — -In May of this year — i e , about six months 
ago — the pabent while m the West Indies had a sudden attack, 
of diarrhea, passmg three to five stools per day Microscopic 
eiammabon showed the presence of amebie, and treatment with 
cmebne msbtuted one month after the onset produced prompt 
rehef, the pabent remainmg m relabvely good health for about 
four months Then a somewhat gradual onset of “diarrhea 
occurred, culmmating in a typical relapse. The pabent does not 
^uow whether the stools contamed any blood, as he did not notice 
their character 

Physical examination reveals nothmg remarkable. Tbe pa 
bent IS not well nourished, there is moderate secondary anen^ 
The liver dulness is not mcreased and the edge is not palpa 
There is no defimte tenderness over the colon, and the sigmoi 


is not palpable 

Special Examtnaiions—A fresh speemen of stool sh^ a 
small amount of blood and several amebm in both the mo e ^ 
the encysted stage Both stages show the usual charactens cs 
of the pathogenic amebm. In order to specify these organisms 
®mtly they should be called Enlameba Inslolyitca, signifying 
P^tnsibc organism which dissolves tissues The 
the disease is amebic dysentery It is not necessary to u^ 
tom entamebic dysentery A more precise dcsignabon ™ 
'attstmal amebiasis, this also has the advantage 0 co 
mth such temunology as filarwsis and 

Symptomatology— In this one pabent we 
both the acute and the gradual types of onset 1 paUent. 

^out any premomtory warnings jL^comfort 

FrequenUy, however, vague feelmgs oi ^ attract 
be present for ■weeks or months, but thej > 
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the patient’s attention Examination of the stool at this penod 
frequently reveals the true diagnosis If untreated the infection 
may he dormant for long penods before the acute attack develops 
or, less commonly, it may termmate m recovery 

The distmction between diarrhea and dysentery is one of 
considerable importance, and the terms are too often used mdis- 
cnnunately The information given by the patient is usually 
without value or even very misleadmg It is a very common 
thmg to be told that the movements contam no blood at all, but 
are very watery, though the first exammation may reveal gross 
dots of fresh blood Mistakes m the opposite direction are much 
less common In this particular instance we are more fortunate, 
the patient admits that he does not know the character of his 
stools, never havmg noticed them This is a very unusual 
answer 

If this case were allowed to go untreated the chances are 
that after some weeks of discomfort the symptoms would event- 
ually subade and recovery would apparently have taken place. 
After a few weeks or months another relapse could be confidently 
expected In takmg the history of a case of dysentery it is 
extremely important to detenmne carefully whether there has 
been a succession of acute exacerbations followed by penods of 
remisaon or even constipation Such a history is extremely 
suggestive of dysentery of the amebic type regardless of whether 
the remissions have occurred spontaneously or m regxiiise to 
emetme or any other form of therapy 

Chmcally, there is but httle to depend on for the differentia- 
tion of the bacillaiy and the amebic types of infection The 
former tends to nm a more acute course, the temperature bemg 
higher, and the patients look and feel veiy ill, m unfavorable 
cases evidences of pentomtis may appear In the long-standmg 
cases mvolvement of the hver, of course, mdicates an amebic 
infection 

Evidence —The ultimate diagnosis rests with the microscopic 
exammation of the stools The amebse are not always abundant, 
smce the early lesions are frequently situated high in the bow 
in the cecum and ascendmg colon In such cases a saline purge is 
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necessary to obtain suitable material for examination The 
practice of passing a rectal tube or giving an enema is not to 
be recommended Also the use of castor oil is inadvisable, smcc 
the many droplets of oil in the microscopic field causes momen 
tary delay in the search for cysts If a free purgation is obt aine d 
with TTiflgTitxnTTm sulphate, not only the first specimen but also 
the second and third should be carefully examined It is of vital 
importance that only a few minutes should elapse before the 
examination is commenced- If some delay is unavoidable, the 
material may be kept other at room temperature or at 37 C. 
The organisms become more sluggish at the lower temperature, 
but they remam viable even longer than m the meubator After 
a delay of three or four hours specnneiis frequently become quite 


useless- 

Small flakes of blood or mucus should be selected, and if 
Hone are seen, shreds of mucus can often be obtained by whipping 
the stool with a platinum wire It is often advised that the ente- 
iwn of motflity is essential m the identification of amebc How 
ever, it is entirely possible to recognme non motile and 
encysUng forms with certainty Indeed, if motihty is required, 
diagnoses wiU frequently be missed even though the eiamina 
hon IS made with an adequate warm stage, moreover, some 0 
the pus cells may occasionally show slight ameboid motion 

After establishmg the presence of amebse it is thwieti y 
^^ccessary to identify the speaes and prove their pa 
hi an outspoken dysentery the amebae if present are 0 
characteristic of E Instolyitca, and the final diagnosis is s^p 
Hypothetically it would be possible to have . 

^ only E coh present m the stools Fortunat y 
*i^tion, if It occurs at all, is exceedingly rare I ha\^ ^ 
®^eratdy active cases whose stools contamed ^ 

^hor morphology tended more toward the coU ^nromptly 

H^tolyti^ tyif These cas<^. however, respond^ 

fo cmetme. Therefore when slight dysente^ or c jt 

'harrhea is present accompanied by amebm m ^ 

from a chmcal standpomt be extremely 

^diagnosis of amebic dysentery There is another group 
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cases in which the decision is more difBcult, namely, when ameb® 
are foimd in the stools m the absence of any clinical symptoms 
past or present I know of one such instance m which after the 
exanunation of many specimens m the laboratory the amehs 
were identified as £ coh The patient was given a good prognosis 
and was not treated A few months later a typical and fatal 
attack of dysentery developed It is possible that the ameb® 
were incorrectly identified, for even the presence of an occasional 
eight-nucleated cyst does not absolutely establish the speaes as 
■E colt On the other hand, m addition to the presence of E 
coh, there may have been a latent mfection of E Inslolyitca 
Unfortunately, therefore, a perfect identification of speaes by 
a protozoblogist does not permit of a final chmcal diagnosis 
The establishment of the presence of E coh does not exclude the 
possibility of the existence of a mixed mfection 

In the case of hver mvolvement it is not an uncommon pro- 
cedure to puncture a suspected abscess for the purpose of diag- 
nosis Pus from such abscesses usually does not contam amebse, 
and bactena are generally present Even though the danger is 
shght, there is always the possibihty of spreadmg the bacterial 
infection After a surgical operation the pus which drams from 
these cases usually does not contam amebce until several da}^ 
have elapsed, i e , untd the necrotic walls of the abscess begm 
to slough away In the mfecbous diseases it would seem to be a 
fairly general law that the matmg organisms are found Jess fre- 
quently in the contents of a cavity and most abundantly m its 
walls, for this represents the site of the active process 

Therapy— This mommg we shall have time to consider only 
the specific measures Intramuscular mjections of emetine have 
replaced all previous forms of treatment A soluble salt of 
emetme, such as the hydrochlond, must be used A good routine 
IS to mject I gram morning and evening for one or two days, 
and continue with I gram in the evenmg for twelve to fourteen 
days Then, after having discontmued treatment for two to 
four weeks, it os advisable, as a precautionary measure, to gna 
a second course consisting of I gram mtramuscularly per day 
for two weeks This second course of emetme could hardly be as 
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effective as the treatment of a relapse, since ameb® in the en 
cysted stage are probably not injured by therapeutic doses of 
emetine. The mimediate rehef of symptoms is so prompt and 
BO complete that it is seldom necessary to employ subsidiary 
measures, such as the use of Dover's powder Usually after about 
two days the stools will be semiformed or even formed, the blood 
win have disappeared almost completely, though a few amebse 
may still persist. Although the immediate response is so excel 
lent, it 13 almost the rule in these cases that a typical relapse 
will occur after a few months or even years. I have in mind one 
patient, a native of Massachusetts, who contracted the disease 
m Central America He was treated energetically with emetine 
and apparently cured, remaining perfectly free from symptoms 
for three years. Then, without having revisited the tropics 
and Without being re-eiposed to infection m any known way, a 
perfectly typical relapse developed. This yielded promptly to 
emetme, only to be succeeded after three months by another 
relapse. This seems discouraging However, if each relapse is 
promptly and thoroughly treated these patients wfll eventuafly 


recover 


This general routine for the use of emetine can only be app 
In the ordinary typical attaci. There are two groups of ^ 
esses m which emetine is almost without action nam y, 

Ite extremely acute, and ( 2 ) the extremely chronic types 
^^dnunating infections the use of as much as 2 grams 0 
intravenously at one injection frequently fails to con 
symptoms and the patients go on to a rapidl) fa 
It « probable that death m these caaes .s due to a 
^cteremia, though the proof for this view is no > c 
Weed, lie the other protozoa and nr 
Pdhogemc bacteria, it is not known in what } 

Poduce then- harmful effects It may be 
rtether £ ,„s,olytua per se rs able to predu^ 

® aian, m the majority of instances the i^ctenal m 

*PPareiitly effected only by the aid of secondaij 

No eiplanation is at hand for the failure of cmctin 
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^me]y chrome cases I have studied several such cases with 
Dr Baetjer m Baltimore They were characterized by a watery 
diarrhea with only the occasional appearance of traces of blood 
and mucus From the inorphology alone the pathogematy of the 
amebae found in the stools might well have been feenously ques- 
tioned, their etiologic r 61 e, however, was proved by anmal 
espernnentation So you must not allow the failure of emetine 
in chrome cases to deter you from a final diagnosis of amebic 
infection 

The history of the development of therapy with ipecac and 
emetme has been an interestmg one The crude drug bad long 
enjoyed considerable popularity with the natives of India. 
These clmical results attracted but httle attention m the western 
world The drug was still further discredited fay apparently 
careful work, which seemmgly proved that any virtue which it 
possessed was at least not due to its content m emetine Equally 
good results were obtamed when de-emetinized preparabons 
were substituted for the crude drug It was hoped that this 
apparently reliable discovery would greatly maease the use of 
ipecac smee the successful administration of emetine by mouth 
IS an extremely tedious process However, both the crude ipecac 
and the de-emetmized preparations fell mto disuse Vedder in 
1910 showed that emetine was highly amebiadal m vttro for 
cultural amebse, and a httle later Rogers introduced the use of the 
alkaloid in India Recently the use of emetine has supplanted 
not only the crude ipecac but also the custom of giving cleansing 
irrigations — in the ordinary cases rectal irrigations of sahne or 
of highly diluted solutions of quinine are no longer employed 
There are certam precautions which should be observed m 
the use of emetme It has been reported that untoward effects 
sometimes appear shortly after the first mjeebons of the drug 
The imtial symptoms which have been described are hyper«- 
thesia, paresthesia, and other disturbances of sensation, espeoally 
of the lower extremities If these appear, the mjeebons should 
be discontinued for a tune at least Such sjunptoms may be due 
to an unusual suscepbbihty or to the unexplamed appearance 
of toxic properbes in apparently standard preparabons of emetme 




ii3<5 Andrew watson seliaeds 

be highly tojac for small animals A feasible method was de- 
vised for isolatmg this toxic prmaple m relatively pure form 
Chemically the reactions of this purified product are mteresting, 
it gives a fair preapitate with some of the more general alka- 
loidal reagents, with sulfunc aad a stnkmg color reaction is 
produced, and after boiling with hydrochloric aad it reduces 
Fehling’s soluUon This product is amebiadal m vttro Two 
cases of amebic dysentery yidded promptly to small doses of 
this product administered by mouth It is needless to say that 
its ultimate value can only be detenmned by the observation of 
a large senes of cases over a penod of several years 

Complications and Sequelse — One rflo with reasonable con- 
fidence expect to avoid comphcations or sequelae m amebic in- 
fections imder proper treatment Indeed, after defimte signs 
of hver abscess have already developed complete rehef can some- 
times be obtamed by emetme therapy without resort to surgical 
mtcrference Metastatic abscesses from the mtestmes by-way 
of the blood-stream naturally localize first m the hver The 
nght lobe bemg larger than the left, a proportionally large 
number occur on the nght side They may be smgle or multiple 
and occasionally they are surgically moperable Not infrequently 
m a patient with defimte climcal signs of hver abscess nothing 
will be found on exploration It is qmte possible to overlook 
these abscesses surgically, the lesion may be very small and 
situated high up m the dome of the hver, or it may be a larger 
mass of necrotic tissue contammg no free flmd In such cases 
It is important to examme any tissue obtamed ro the lumen of 
the aspiratmg needle 

A hver abscess may rupture mto any of the adjacent struc- 
tures, such as the lung, so that the diagnosis has been made 
from the resultmg sputum that is coughed up Exceptionally, 
as a ciinosity, the primary abscess may appear m other organs 
of the body, such as the bram or the spleen 

In considenng the pathogematy of the amebs a remarkable 
feature has been pomted out by Dr Edsall, namely, that althoug 
relapses are extremely common m the mtestmal infections, they 
are rare mdeed m the cases of liver abscess This was true o 
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the hepabc infections even before the introducUon of emetine 
Once a case has been explored surgicalh and reco\’erj has 
taken place then relapses seldom, if es'er, occur 

The cases of amebic infection will not alwajs conlorra to 
ample well recognized types A few j-ears ago a boj of about 
fourteen years came to the hospital presenting anatomicall) a 
typical picture of Hirschsprung’s disease Examination of the 
stools showed the presence of pathogemc amebs, and upon m 
quning more carefully'- mto the history it dei-eloped that th(« 
had been a chronic djrsenterj of manj years sUm mg 
operation a fibrous band was found just aboie the sigmoid 
The heahng of the lesions m the submucosa of the mtestine ha 
led to excessive scar formation and the dei-elopmcnt 0 a m 


ate grade of stncture. 

A rare and extremely unfortunate occurrence ^ mn u 
inent of a polyarthntis after amebic dysentepi on 
unknown, possibly it results from a secondary ba e 
of the blood-stream . 9 

like many other protozoan diseases, the carrw 
well recognized condition, and is one of the mipo , ■ 
whlch^TXtion IS propagated I have se« 
who had always been free from ^ 

usually contained an abundance of four nu ea > 

be I.. S S 

quiescent cases there is another very , ^y^-terv Some 
standing infection, namely, chronic iUustraUons 

of the late cases could very properly 5®^ natients it eixnt 

of the sequelm of the disease, m many of ^trate amebic, 

becomes difficult or impossible to em j colon 
and the essential lesion Is an extensive invoh'ement of the co 

liy pyogemc bacterm , _ 'plus man, 

We have such a case here m the 0 Scotia 

fifty two years old, was formerly a fisheim^ months ago he 
He has m Massachusetts two years „mplctc collapse 
Was admitted to the emergency ward m aim (pulse, 

With an increase m pulse, respiration, W Apparently he 

100 respirations, 25, temperature, 
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load lost considerable blood by hemorrhage from the rectum 
He was mcontment and was passmg small quantities of blood 
and pus more or less continuously Some days later the follow- 
ing notes were obtamed 

Family History — There has been considerable exposure to 
tuberculosis, the mother and one sister having died of tins dis- 
ease 

P ast History — The patient says that he has a cough every 
wmter and that he had one hemoptysis five years ago, spitting 
up a tablespoonful of blood Otherwise the past history is na- 
tive, though rather mdefimte and unsatisfactory 

Present Illness — For the past nineteen summers the patient 
says he has had attacks of “diarrhea” similar to the present one 
This one seems to have come on without much wammg 

Physical Examination — There is some spasm and some ten- 
derness over the transverse colon The hver dulness is not m- 
creased, the edge is not palpable, and there is no tenderness 
along the costal margm 

Special Examinations — ^The blood showed on admission a 
slight secondary anemia The white count was 27,000, showing 
a polymorphonuclear mcrease The Wassennann reaction was 
negative Dr Taylor found that the patient’s serum agglu- 
tmated a culture of the Strong variety of baallary dysentery 
at a dilution of 1 50 The stools were composed of blood and 
pus with virtually no fecal matter No animal parasites were 
found, no amebm were seen either m the motile or encj'sted 
stage Examinations for tubercle bacilh were negative Cul- 
tures for the organisms of baallary dysentery were negative 
Practically complete absence of the colon baallus from e 
stools was noted 

Differential Diagnosis —In this patient we can pass at once 
from the non-mfectious diarrheas and proceed to the infectious 
diseases We must consider not only the two specific dysenteries 
but also aU of the other conditions which may sunulate these two 
diseases Espeaal attention should be directed to ^ > 

to tuberculosis, and to mahgnancy of the large bowel You 
not, of course, overlook the possibfiity of hemorrhoids 
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symptoms m this man have been much more acute than are 
characteristic of syphihtic proctitis The history directs atten- 
tion to tuberculosis, but the general and special examinations 
show no evidence of active tuberculosis anywhere m the mtes- 
tines or m any other part of the body Malignancy is an ei 
tremely important consideration, and the differentiation from 
dysentery is not easy I have seen mistakes made m both direc 
tions, and these happened after the cases had been carefully 
studied One patient with a moderately large mass over the 
descendmg colon was regarded for some time as an amebic 
infection The condition was eventually proved to be a car 
emoma. Another case of mtermittent dysentery eventually 
came to operation The stools had been free from amebas and 
at exploration the diagnosis of diffuse carcinomatosis was made, 
A section of the bowel was removed and amebae were demon 


strated in the submucosa 

In this patient I think we can with reasonable safety exclude 
syp hilis , tuberculosis, and malignancy While these conditions 
may sunukte a short attack of typical dysentery, it is only the 
amcbic and baoUaxy infections that can produce severe, sus- 
tamed symptoms extending over months and years, however, m 
their atypical forms either of these vaneties may snnuJate 
perfectly the usual course, for example, of tuberculosis of c 
mtestme. In this patient it is now impossible to deterr^c 
whether the disease m its ongm some years ago was a baall^ 
or amebic infection The agglutination tests are som^ 
suggestive, but imfortunately these tests as well as e cu 
procedures have never been fully developed for use in me 
colitis. In order to explain these dysentenes it is not ncccss^ 
to postulate a new specific ctiologic agent There is w 
able evidence that both amebic and bacillary ysen 
endemic m New England Indeed, acute ba aiy 
(>ccur with considerable frequency m chfldren m c 
months. On the other hand, it docs not nec«saril> , 

these cases will conform to the known types, ^ ^ , found 
that still another specific agent of facfli 

The ultimate solution of the problem would be grea > 
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tated by the apphcation of cultural methods based on the new 
pnnaples that have recently been developed by Dr Teague 
m the isolation of the typhoid bacillus from the stool 

The treatment of these neglected cases is very imsatisfactory 
Even if amebse could be demonstrated, virtually no benefit could 
be expected from emetme Consequently, its administration 
on general pnnaples is not indicated Similarly, it is too late 
for the use of the vanous specific sera that have been proposed 
for the treatment of baallary infections One must resort to 
general measures, giving attention to the comfort of the patient, 
the diet, the minor measures for the control of hemorrhage, 
fluid must be restored, if necessary, by the mjections of salt so- 
lution or by the transfusion of blood The mtestmal discomfort 
can be reheved symptomatically by the use of bismuth or opium 
Surgical mterference has been practised lately m many of these 
cases Ordinarily an appendicostomy is done to facihtate the 
imgation of the large bowel It is permissible to use with care 
mild cleansmg solutions, such as normal sahne solution or highly 
diluted qumine (1 5000) The irritatmg solutions have never 
■come mto general use, and in my opmion they should be care- 
fully avoided In advanced cases the results of operation are 
too often discouragmg 

Recenty some success seems to have been obtained by per- 
formuig an ileostomy By means of this artificial anus the 
large bowel is put to rest and its imgation is facihtated The 
operation together with the resultmg rapid passage of the mtes- 
tmal contents through the small bowel constitutes a consider- 
able tax on the mdividual’s strength The surgeons feel that 
frequently mterference is delayed too long and that it is employed 
only as a last resort m subjects already much emaciated In 
moderately early cases medical measures should first be given 
a thorough tnal, if the symptoms do not yield after a reasonable 
mterval, then surgical procedures should be senously considered 
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CLINIC OF DR JAMES B AYER 


Harvard Medical School. Course in Neurology and Neuro- 
pathology 


FOCAL TRANSVERSE LESIONS OF THE SPINAL CORD 


Definition Importance of Early Recognition of Etiologic 
Factor on Account of Great Variety of Treatment Possibility 
of Making Such Diagnosis Should be Possible m Most Cases by 
Elimination and Proper Employment of Modem Methods m 
DiagnosiB, Particularly Examination of the Spinal Fluid 


It is often easy, but frequently difficult, to diagnosticate a 
focal transverse lesion of the spinal cord- The importance of 
making a correct and early diagnosis in such a condition is great, 


because the treatment is so vanous. 

What fs meant by the term ‘TocaJ transverse lesion of the 

spinal cord”? Snnply speaking, any afiection which, acting at a 

given level of the cord, prevents or impairs the passage of nerve 
impulses above and below this segment Why, >"ou will My, is 
not the time-honored term “transverse myehtis employed, w 
that IS obviously what you mean? Because the term 
IS a poor one, connoting infiammation, and most of c 
■with which we are here concerned are non inflammatoo ^ 

the initiated may use this short expressive term J^thout nsk, 
there is, as I have found, danger of misguidance rom e 
ployment of “transverse myelitis” when applied to t^ors, ^ 
rhage, and fractures, all of which are frequent actors 
symptomatology of focal lesions of the spinal co - , „ 

As has been said, many focal cord lesions ^ cTl1n^ Of 
as, for example, the considerable group of fractu utocks 

those diagnosticated with difficulty, the chief stumbling 
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are the tract or system diseases, certain disseminated cord 
lesions, and affections of the peripheral nervous system 

What, then, are the characteristics by which a transverse 
lesion of the cord may be recognized, and what the differentatmg 
pomts from conditions which smiulate it? Typically, a focal 
transverse lesion, if not too sudden in ongin nor too complete m 
Its effects, will show (c g , a tumor pressmg upon the middorsal 
cord) ataxia and spastaaty of legs, together with diminished 
cutaneous sensibihty up to the affected level, m this case the 
ensiform cartilage Above this level there will be a band of 
hyperesthesia 2 to 4 cm in width Above this, motor and sen- 
sory functions mtact To this picture may be added m many 
cases pam affectmg the sensory nerve-roots of the level affected, 
and rarely atrophy of muscles supphed by the motor nerves of 
this same segment K under observation for some time, we 
tisually find an increase m seventy of the above syeqitoms, 
but do not expect evidence of much vertical extension of the 
process 

In what manner does a tract or systetn disease differ from this 
description? Syphihtic ataxic paraplegia, combmed system dis- 
ease, and, rarely, tabes may be mistaken for focal disorder of 
the cord In all the presence of a well-marked level of sensory 
change and localized root pam (confined to a given level) are 
absent, and m the two latter observation over a penod of tune 
win show unmistakable signs of mvolvemcnt of the cord at more 
than one level 

Dtssevwuiled lesions of the cord are usually manifest by their 
multiple foa Nevertheless the lesions of multiple sclerosis and 
syrmgomyeha may be so much more marked m a given segment 
that the other lesions of the cord and erven brain may be over- 
looked Even on the advice of careful neurologists operation for 
supposed cord tumor has frequently been performed m such dis- 
eases 

Diseases oj tJie peripheral nervous systetn are not infrequently 
confused with cord lesions, but this statement apphes more to the 
tract than to focal disorders In these cases we do find sensoiy 
changes, but even superficial exammation reveals a dnnmishing 
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low pressure is best explained by the shutting o5 of this culdesac 
from the spinal fluid column above the compression, spinal fluid 
pressure correspondmg chiefly to the venous pressure in the brain, 
owmg to dilatation of vems (usually visible at operations on such 
cases) transudation mto this area of low pressure readily takes 
place, givmg a high albumm content and allowing thrombin and 
thrombmogen also to pass, along with colormg-matter, presumably 
from decomposed red blood-cells The usual absence of cells and 
constant absence of bacteria signify that the formation of this 
fluid, characteristic of cord compression, is not of inflammatory 
ongm 

As variations of this “syndrome of From” * we find at tunes that 
there is an mcrease of inflammatory cells, usually lymphocytes, 
signifying that besides the compression there is mflammation 
present At other times the pressure is not low But the most 
important vanation gives us a flmd which superfiaally seems to 
have no relation to the “complete syndrome” as given Where 
presumably the pressure upon the cord has been insuffiaent to 
shut off the spmal fluid column, we find a flmd of normal appear- 
ance, colorless, under normal pressure, but one which contains 
an abundance of albumm This flmd does not clot, it may or 
may not contam cells Such a flmd falls into ° 

“Nonne’smcomplete syndrome”* The significance of both m 

IS the same— t c , compression of the cord 

Unfortunately, the spmal flmd findmgs do not tell us w er 
what the lesion is, though it is noticeable that the mom <^pkte 
the compression and the more rapidly it has een pr u , 
also the further down the cord the compression exi^, m these 
cases the complete syndrome is more likely to occur 

Untortvmately, also, tho Sndings are not al^ys 
of cord compression where such exists, but 
mcompletesyndromots evidence m 0™''”'“- 
complete syndrome is perhaps as nearly pathognomonic as any 
smgle sign m medicme 


^ From Gaz, des H6p , 19031 1005 
» Nonne Deutsch Ztsch f Nerven , 1910. 

« Ayer and Viets Jour Amer Med. Assoc, 1916, “vu, 7 7 
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Let me now place before you a list containing at least all the 
common, and some unusual, types of focal cord disorder The 
foUowmg classification alone, giving conditions only which are 
known to me personally, gives a good idea of the great vanety of 
pathologic agents at work and of the manner m which the spinal 
cord may be attacked at a given level, presenting the chmcal 
picture of “transverse myehtis ” 

Intramedullary a^eclums 
Hemorrhage 

Myehtis — infectious or tone. 

“Myelitis”- — ^vascular thrombobc. 

Tumor — ghoma. 

Syringomyelia — ghosis spinalis 

Dermoid cysts and growths from ependyma of central canal 
Solitary tubercle 
Meningeal 

Chrome meningitis (more often meningomyehtis), syphihde, 
cervical, hypeiplasbc (syphihbc) 

Vancose veins. 

Tumor 

Fibroma. 

Ghoma by extension from bram 
Bxlramentngeal 
Disease of vertebra 
Tuberculosis 

Tumor — especially myeloma 
Metastabc. 

Osteomyehbs with epidural abscess 
Charcot spme 
Fracture of vertebra 
Dislocabon of vertebne. 

Abscess — epidural — not from vertebra 
Aneurysm, erodmg 
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Of far more value to us as clmjaans is the accoiiipan>mg 
classification, which I have prepared in the bnefest and most 
dogmatic form, omittmg exceptions to the general rule and path 
ologic subheadmgs for the sate ui clearness, W^th this table 
before you, it will be observed that most focal cord affections maj 
be placed m three general groups ucording to whether the onset 
be sudden, rapid, or slow It is further noticeable that the agents 


at work m the first two groups 
are two — trauma and acute infec I 

tion, if we exclude the traumatic 
cases with sudden cord lesions ^ 
and the acute mfections, cases 
with rapidly progressive lesion ’ 
we have already eliminated i 
very considerable number of 
causes of focal cord affection 
We then turn to the third and b> 
far the most heterogeneous grouji 
—lesions of slow onset and prog 
rcss— due usually to chrome ui 
fecUons and to tumors 

GROUP L— LESIONS OF SUDDEN 
ONSET 

Here are included the "verj ms0\ 
considerable number of cases of 
“broken back” and ‘"broken 
neck,” ordinarily described in 
text books under ‘"Injunes to 

the Cord” The diagnosis is usu- ”I™c^pl«c“dr>mtcrr^ 

ally obvious There has been an erd at ttm lod. (CaK ci 

accident perhaps a heavy weight pr e.u Taylor) 
tas fallen on the spme, or the nrvuUon “somc- 

liody has been suddenly bent mto an awk , below the 
Hung cracks,” and the result is a complete ,, 

Pomt of fracture or dislocahon A not m req 
dive mto shallow water wnth sudden wrenchmg o 


nu ,g, -FractoroJBlonlCT 

dorvrl spim rrai 

non of cord at tloa kcd. (Caro 
Dr EW Taylor) 
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Case I — The accompanying photograph (Fig 181) shows 
well a wedge-hke protrusion of a dorsal vertebra, accompanied by 
fracture, which has completely severed the cord, although the 
dura IS stiU mtact, the acadent was in a boy who was thrown over 
backward, striking the back of his head and neck Needless to 
say there was unmediate paralysis of legs and lower part of body 
with total loss of sensation and sphincter control Bed-sores 
developed and death ensued after a few months 



ng 182 -Bilateral d.sIocoUon of seventh cervical vertebm on snth cerweaL 
From falling from wagon 

Case H-Mr A M , fifty years of age, feU from a wagon 
and struck on the left sido of his head He was unable to mo 
his legs and his aims were almost completely 
was complete anesthesia extendmg to level of third mter 
space, above, zone of hyperesthesia Deep reflexes absen 
tins case (Fig 182) a:-ray shows a bilateral dislocation 0 
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seventh cervical vertebra on the sLxth ^ath httle evidence of 
fracture. Attempt at bloodlesi, reduction was only parballj 
successful and open reduction was n tjorted to, with good operali\ e 
result (Fig 183) , the trauma to the cord had been so eitensn'e, 
however, that httle change result<*d from the operation 

Hematomyeba, without fracture or dislocation or of insignifi 
cant extent, is of frequent occurrence In such cases the clinical 



{ 

V 




183 -Same case ai Fig i8l Op^ 

^ure soon after the acadent ma> be that of unnulscs 

:d. but wttb absorption of the 

ly soon begm to pass atong the cori, tends to 

destmebon may not be great. M tn projection 

nfinc Itself to the gray matter of the p^ltant paral 

«r3 are frequently spared m such _„nt or segments m 

b tends to be referred to the cells of the segment or segm 
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whicli the hemorrhage has occurred Figure 184 represents a 
severe hematomyeha without vertebral fracture or dislocation 
Such cases are to be treated expectantly 

At tunes we meet with patients who have an alternating 
paralysis foUowmg trauma In one position the patient mil be 
paralyzed, m another he can use his hmbs, here we must admit a 
physiologic shuttmg off of nerv'e impulses from recurrmg transi- 
tory pressure Fixation or operation are here imperative 
“Compression fracture” results from blows received and 
transmitted vertically rather than from the side or the back 
In these the a-ray shows tlie bodies of the vertebrre fused and 



Fig 1S4 — Hematomydm from trauma Little or no evidence of fracture. 

laterally displaced, but the symptoms are rather of nerve-root 

ongm, the cord usually escapmg mjury 

In this group we must also consider cord mjunes received from 
fracture or dislocation of diseased vertebra with sudden effects 
As a rule, however, unless there is the additional elment ot 
trauma, the diseased vertebra exerts its influence by s ow im- 
pression of the cord, and more properly should be 
Group m Nevertheless spontaneous fracture of a diseaseo 
vertebra may take place, with resultant sudden mjury 

In this group, then, we mclude hemorrhage mto cord, lac^- 
tion of cord, and pressure upon cord as result of trauma, 6ss 
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completely severed or severelj damaged the tendencj ts to im 
provement. Treatment is, for the mo^t port of an orthopedic 
nature, rarely does open surgery do more than can be done with 
the properly apphed brace On this pomt howe^c^ there is 




L 


Fig iSs-Dhiocatkin and (raclurr of ccn-ral 
tMi ense there was injury to motor and *cnwr> ntnr ^ rntmon as to the 
spinal card The exten^of trauma os .od.oUed by x my is no entenon as to ine 

extent of Injury to the spuial cori 


iHcrcncc of opinion, a number of vmters on co 
lie present war advocaUng strongb more frcrpicn a 
I the earliest possible moment m traumatic spma 


\OU 1—73 
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GROUP n — LESIONS OF RAPID ONSET 
Although “transverse myehtis” is the term colloquiaUy used 
m descnbing the vanous conditions under consideration, it is 
rarely that a pathologic picture answering to this condiPon 13 
seen True, we not infrequently make such a diagnosis climcally, 
a patient ivith some mfection, notably pneumoma, develops a 
rapidly progressive transverse lesion of the cord, and at death a 
dismtegration of the cord substance is found Organisms are 
not demonstrable, and the condition is put down as toxic in origin, 
although small vascular thrombi are said to play a part Usually 



intercostal lymphatic to lymph node, thence b> direct eirtension to back muscles 
and cpiduia! space 

the process is severe, but improvement may occur to a consider- 
able extent if the patient hve I have never seen this picture of 
toxic transverse myehtis from bodily mfection, though I have 
several times made such a diagnosis m the hvmg Two cases, 
however, presented this pathologic condition m the medulla, 
m one case assoaated with a large chrome hver abscess 
The picture of toxic myehtis was produced m the case of a 
man presentmg an epidural abscess which subjected the cord 
both to pressure and toxic influences Although a rare condi- 
tion, yet because of its importance from the therapeutic pomt of 
view and because the clmicopathologic data may here be traced 
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SO dearly, it will be well to present the case in full, with abstract 
from a published artide' (Fig 186) 

0 J , forty-three years, on August 20, 1915, while roofing a 
house, scratched his right breast on a nail, from this an abscess 
developed, and on September 3d broke, yielding subsequently to 
surgical treatment. About September 11th, however, the patient 
complained of “pleunsy pains m left back and later also m left 
lower chest, which persisted, accompanied by a temperature of 
102-104° F On S^tember 26th be could not pass urme for 
the first time, and complained of pains m legs ns well as back 
His back was rigid and tender over the seventh and eighth dorsal 
spmes The next day he had difficulty moving his legs and by 
September 29th he was paraplegic, with urinary and fecal mcon 
tinence Neurologic examination showed, besides the almost 
complete paralysis of legs, a mild bilateral sensory disturbance 
below umbiheus, knee-jerk present, ankJe-jerk not obtained, 
plantars normal, abdominal and cremasteric rellexcs absent 
Head and arms not remarkable. Examination of the back showed 
some fulness only m dorsal region and crackling rdlcs at ba^ 0 
lungs. Lumbar puncture gave 4 c.c only of clear >*elloi;\ ui , 
under no excess of pressure, the fluid clotting almost ii^e 
diately In twelve hours the fluid separated spontaneous!} rom 
the clot and was found to give a negative 'Wassermann, a go 
sol m the “meningitis ” zone, great excess of protons ^ 

Btenle on culture , the dot was macerated, and eiamin or cc 
one only bong found 


In seven days the patient died . * *1,^ 

Abstraa of Autopsy (five hours postmortem) Jus 
ad Wow nght mp7o is an area, 10 cm m diameter, of 
on tene, fL it no pus can be caressed nor iS 
irrounding tissue. The first masion mto the 
iclds a thick greenish pus, latissimus 

A-cly shows that this pus has mfiltrated th to the 

orsi, and erector spinx groups of .xitcbrc and 

iinal column, pus is seen to well up between ^ coatuig 

■hen the lairuna: and spmes have been remo% , ^ 

’ Ayer tod VIctj Boston Med. tod Sorj Jour., clxw, P* 
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of pus hides the dura from new for a distance of 10 cm , corre- 
sponding to the fifth, sixth, and seventh dorsal vertebrs’ The 
pus IS easily stopped from its position on dura and from the nerve- 
roots which it surrounds, leaving the former perfectly normal m 
appearance The dura opened reveals a ghstenmg inner surface 
and a cord of normal appearance, but the spmal fluid in the lum- 
bar sac IS of yellow color and, as anal}rsis shows, is simil ar to 
that withdrawn previously Even on section the cord presents 
everywhere normal appearance and markings 

Turmng now to the pleural cavities both contain a small 
amount of serofibnnous fluid and a few fibrmous adhesions, 
espeaally postenorly on the nght On cutting through the 
pleura at this region pus exudes, and search shows that it comes 
from two sources, the erector spuiae muscles and necrotic para- 
vertebral mtercostal lymph-glands, the latter being affected 
more particularly m the neighborhood of the fifth dorsal 
vertebra 

Other postmortem findings are inconsequential Cultures 
pus from the back muscle, pericardial fluid and fluid from right 
pleifral cavity — Staphylococcus albus m pure culture Heart's 
blood, no growth 

Microscopic cxamtiuUton was earned out m routine manner on 
the tissues of the body, without striking addition to the gross 
fin din gs Microscopic examination of the spmal cord is, however, 
of considerable mterest and importance, and is here given First 
to be noted is that there is no distortion of the cord m the region 
of pressure and the size of the cord is not diminis hed, m fact, 
sections at one level suggest an actual, though shght, enlarge- 
ment of the cord, fibers bemg separated more than normal, with 
presence of vacuoles, the cord at this pomt to the naked eye giv- 
ing a moth-eaten appearance While there is no certain destruc- 
tion of nerve-fibers, such degeneration is suggested by the pres- 
ence of a few phagocytic cells m the rarefied areas of the white mat- 
ter (Fig 187) Throughout the white also, but more particularly 
near the run of the cord, a moderate increase m number and size of 
neuroglia cells is seen, some with faintly s ta i nin g protoplasm, no 
evident mcrease of gha fibrils is to he seen The gray matter pre- 
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scuts normal configuration, the anh n )r hom cells are present in 
correct number, but many present the axonal reaction Vessels 
appear normal and there is no evidence of dilatation or cellular 
infiltration of penvascular spaces 1 he pia is of particular inter 
cst because of its proximity to the abstes n hich is separated from 
it only by dura The pia shows a <^licht cellular infiltration and 
on close examination the cells arc found tn be largely fibroblasts 



onidatiN'c cells 

It ould take too long to go into the interesting po® 
tone degeneration of the cord from infections at a 
I>) extension along nerve roots Bv far 
taat contributions on this subject haic come rom 
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Rowes and their collaborators/ whose articles are of a most 
stimulating character 

GROUP nx— LESIONS OF SLOW ONSET 

In dealing with the third group we find that we are concerned 
with an actually greater number of cases, of more various etiolog}', 
and also of more mde-spread manifestafaon— hence a more diffi 
cult problem And yet m this group it is fully as important that 
an accurate diagnosis be made One arcumstance is to our ad- 
vantage, we may safely take more time m studying a given case, 
and receive what benefit may be derived from contmued obser- 
vation 

Chrome injcchous — ^pnnapally tuberculosis and syphilis — 
are responsible for a very considerable number of cases of focal 
cord lesions These infections, however, do not act always m the 
same manner, either may act directly on the cord by destruction 
and replacement of medullary substance or by pressure from dis- 
eased vertebral 

Syphilis — The more common form of syphihtic transverse 
lesion is best described as menmgomyehtis Such a lesion occurs 
only m the course of a chronic spmal syTihifitic menmgitis This 
form IS rarer than formerly because it is a ty^ie of syphilis amen- 
able to treatment It should be readily recognized by other signs 
of syphilis of the nervous system and by the characteristic labor- 
atory tests “Charcot spme” and gumma of vertebras are prob- 
ably not so rare — at least the former— -as is generally thought 
One does not often find the diagnosis m card mdices (only four 
times for the former m some twenty years at the Massachusetts 
General Hospital), but I can myself recall more than that num- 
ber m the past six years 

Case IV —Mr L B , a patient with typical dorsolumbar 
tabes, was treated by me medicmally with benefit He, how- 
ever, stiU suffered from the effects of marked cord degeneration 
The next year I was asked to see him because of renewed pains 

‘ On- and Rowes Re\new of Neurology, p 34Si 1907 1°“^ Mental Sa , 

li, p 184, 1914, 

Orr and Rowes and Stephenson Jour ^tental Sa^ ki, p ^9^3 
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His condition hod changed markedly he now compUined solel> of 
severe pains about the lower abdomen and there was found well 
marked anesthesia to touch up to tlus It\cl although knee-jerks 
remained absent, he now presented ilso double Babin ski sign 
On examining the back a slight k^phos m the dorsolumbar 
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FIs. 188,— Clmrcot spine occumns m a “in- 

Symptoms of Incoraplctc uansi-crse cord kskm nnd prcsen 

fo®plete compression fluuL 

region was visible and x ray showed vertebral calcarcoi^ ej^ 
characteristic of the condition seen m Charrot jom 
Unfortunatelj Charcot joints (of all kinds in 
occur in the late degenerative stage of tabes ^ „ 

^tionary (. e , negatii.) from f ^bTrae out hi 

Hence we could theorcticallj — and actuallj 
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cxpenencc — expect nothing from antisyphihtic treatment We 
must here rely solely upon the apphcation of a brace 

Ttibcradosts is rarely the cause of a transverse lesion from 
mvolvement of the cord itself, although one case of sohtary tuber- 
culosis of the lumbar cord appears m my senes Tubercular 
menmgitis runs too rapid a course to become focal m character, 



thoraac vertebra (Case of E W Ta> or ) 


and consequently tls effects ace too 
verse lesions Pott’s disease, however, 

causes of pressure upon the spmal cor , u damage 

cular focus bursts its vertebral borders is it m position to damage 

the cord (Figs 189 and 190) , , r + ocQu^tance but 

In Pott’s disease the a;-ray should be of ^ea 
occasionaUy, due perhaps to an mconvemently situated 
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this fails, and perhaps even an operation may be performed on 
such a case for supposed cord tumor 

Case V — ^That operahon is not a fatal mistake is dbown by 
the case of a young woman m whom were signs of moderate press- 
ure m the cervical region, spastic-atanc gait, with level of cuta 




Ffe loa— CrotMecUons, fhowtog moo oI The 

d£ft« In tie Bcctions, espeoany in j 1 67 “ ,5rfon»t> ni tie cnrf 

bOBBection of the spine with tie coni beiiu! fa •hup contmt 

doe to ectu&l prcaiute b ihown fa 4 partKnlarly /p^ofE-U Taylor) 

to tbe wcU*pre$cn'ed geoetul contour ol tlic other r?t 


neons anesthesia, together with the “ml 

drome Operation revealed a bulging ol th pro^ 

Inplon Contrwy to out Icors. ^ Jf hod tpoo 

deialop tubercular mcmngitis, although the ouia 
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opened Recently, three years after the operabon, I 'have seen 
her, walking naturally and quite well 

ruf/wrs exert pressure upon the spinal cord from without and 
from within, the symptomatology varymg considerably with the 
different types 

Tumors of the vertebras with pressure upon cord after erosion 
are usually metastatic, the breast fumishmg one of the chief 
ongmal foa Pam from mvolvement of sensory roots is apt to 
precede cord pressure m such cases, at which tune the diagnosis 
is not easy, when, however, the tumor has reached suffiaent size 
to cause pressure the diagnosis is usually dear enough from 
exammation and x-ray 

Tumors of the memnges and of the spmal cord itseK, on the 
other hand, are often difficult of detection at any stage — to 
differentiate type and locus of such a tumor early is one of the 
fascinating problems of neurology In the early detection of the 
presence of tumor, broadly speakmg, as differentiated from some 
other disease of the cord, we are placmg more and more reliance 
on the spinal flmd findmgs Tumors early give the mcomplete 
syndrome m most cases Given, then, a case of probable pressure 
upon the cord, we search carefully for symptoms and signs for 
localization of level, waitmg, if necessary, weeks or months for 
their development Operation is then advised as the sole 
effective means of cure. 

The foUowmg case, given m bnef, represents a happy outcome 
of such a case 

Case VI— Miss N L m January, 1914, presented a par- 
tial Brown-Sequard syndrome of eight weeks' duration, and 
a probable diagnosis of synngomyeha was made Spmal 
flmd dear, colorless, proteins much mcreased, cells 8, Was- 
sermann negative Gold sol, 0, 0, 1-2, 2 , 2, 3 , 2 , 2 , 1 , 0 
December, 1914 Increase of all cord symptoms, approaching 
“transverse myehtis ” a:-Ray of spme negative Spmal fluid 
substantially the same August, 1915 Level of transverse cord 
affection established at D 4 Is now unable to ivalk Double 
clonus and Babmski Spmal fluid still shows mcomplete pressure 
syndrome Operation Extradural endothehoma, size of Eng- 
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lish walnut, pressmg on D 6 ami illaehai lo dura, tumor re- 
moved entire Complete symplcmutu riovlia 

More often, with similar svinplinn in irremovable tumor is 
found, as, for example, a gliom i grow mg m the cord substance 
(Fig 191), but with earber iiul nn»r ueuritc diagnosis even 
some of these mtramedullarv turn n m i\ \k opcnled upon with 
benefit* 






Rg 101 —Gliosis BpInalH. Almost cimi Ictr 

, , . . . . o\^r a cmsidcrnlilc 


In the foregoing we have rapidlj passed over a 
airaj of pathologic cnUUcs Ha S''”''' 

being their capaat> for producing focn a *■ , |„p, nL< 

cord It IS most important for the proper 
suffering from such a highl> destructive co ^ Hie 

rate diagnosis be made earl) and as niticm of (be 

'qiaraUon mto groups, os abo\c gi'cn opinion, 

chief t)pes of disorder appertaining to these gm P 
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clears the mind for a differential diagnosis which, while frequently 
not certain, serves the purpose for action or inaction in a given 
case and a rational treatment m all 

Once more it is well to restate the importance of the best 
possible ■r-ray and most careful spmal fluid examinations as m- 
dispensable aids m estabhshmg an early and accurate diagnosis 
of compression of the spmal cord 
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PTELITIS OF DfFAHCy 

Definition, Occniionce, Symptoms, Signs, Pathology, Course 
of the Disease, Complication of Other Diseases, Mode of In- 
fection, lUustratlTe Cases, Treatment 

Bv the tcnn “pyelitis” is meant an mflammatorj condition 
of the pelvis of the kidney aasoaatcd with bacteria and pus m 
the urme It Is sometimes called cystitis or pycloncphntis and 
B to be dififerentiated from so-called acute hemorrhagic infection 
of the kidney 

Pyelitis IS a very frequent disease, constituting about 1 per 
cent of all cases coming to the phyaaan dealing with children 
It occurs at any age The youngest which I have seen was in 
a boy two days old, another was m a boy five days okJ It is 
staled that the disease is much more frequent in girls than in 
bo)’s This IS true after the sixth month but before that time 
the difference in sex incidence b not very great Bejond the 
sixth month there are about three tunes ns many cases in girls as 
iu boys. 

The disease begins frequently with symptoms of the diges 
ti\*c tract — -vomiting and diarrhea — and someUmes these persist 
for a considerable number of days and arc severe enough to 
the real cause of the trouble. Urinary Qinploms arc usu 
®hy very alight or absent If present they consist of frequenev 
of micturition and sometimes of pain There o often evidence 
of general discomfort qmte possibly associated with abdonunat 
It IS shown by imtabihty, sleeplessness, and refusal of food 
sometimes occur, and if they occur during the first jiar 
^ practically pathognomonic of this disease Chills ore un 
m boys, but quite common m girls 

11*5 
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Physical exanunatioii rarely reveals any specific signs of this 
disease Early in the disease temperature is usually present, 
It may be high and may contmue for a vanable length of tirnei 
from a few days to weeks Pallor is usually present and may be 
of an extreme degree There is also frequently general tender- 
ness, greatest m the lower back, which may be confused with 
spinal disease Sometimes the spleen is palpable The diapers 
and clothes are often stained yellow by the pus m the unne, or 
brownish yeUow if there is a good deal of blood This staining, 
however, is not a constant occurrence, but is helpful when pres- 
ent 

The only sure sign of the disease is the finding of evidence of 
mfcchon in the unne It is advisable to examine more than one 
specimen of unne, as it not infrequently happens that a single 
specimen may be normal and a second specimen will reveal the 
disease Albumm may or may not be present, its absence does 
not rule out pyehtis The examination of the sediment is of 
primary importance Usually an maeased number of leuko- 
cytes will be foimd More than three pus cells m the ordinary 
high dry microscopic field in girls and more than two pus cells 
m boys m the presence of symptoms descnbed above warrant 
the diagnosis of pyehtis Sometimes no cells or no increase of 
cells are found, but many organisms, usually baolh, are present 
If large numbers of motile baolh occur in a fresh specimen, t e , 
one recently passed, or m a catheter qpecrmen, the diagnosis of 
pyehtis IS justifiable When a secondary infection of the kidney 
occurs casts appear in the untie Occasionally a hemorrhagic 
type of the disease is present m which there is a large amount 
of blood This type is frequently diflicult to differentiate from 
acute nephntis The presence of many organisms and more 
leukocytes than would be accounted for by the blood favor 
pyehtis Sometimes only the course of the disease can determine 
the diagnosis 

The failure to make a diagnosis of pyehtis is most often de- 
pendent on a failure to make a careful examination of the unne, 
probably because of the absence of urinary symptoms 

Pyehtis occurs not only as an mdependent condition but also 
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as a complication of other diseases, appeanng m the height of 
the disease or subsequent to it The emmination of the unne 
often will explain a continued elevated temperature or a fresh 
rise m temperature durmg the course of the disease which other 
wise was progressing satisfactorily All children coming to the 
physician should have their urmc examined, especially the sed 
nnent, m order that pyehtis may be either diagnosed or excluded 
as a possible cause of symptoms 

The foUowmg cases illustrate some of the many monifcsla 
tions of the disease which have occurred m my own practice 
recently 

R. A. Seen when forty hours old Baby 11 as perfectly well 
until this morning, when he seemed to have some abdominal 
pam. The nurse took the temperature and found it to be 103 F 
Physical examination was entirely negatix’c except that the baby 
was slightly jaundiced Movements consisted of meconium No 
cause for temperature found Cleaned out with castor oih Tcm 
perature normal the next day, but rose again in two days, then 
came down to normal Progressed fairly well for a month, then 
had a temperature of 102 8° F again with a negaUve physiml 
examination A specimen of unne showed pus in consideroh e 
amounts This was cured at the end of ten days by the admin 


htrabon of urotropim 

G P Age fourteen months NegaUw prcvioiis tetoo 
Bad no particular difliculty in feeding and had progressed sa 
factonly Without previous sjimptoms began to be irnta , 
fussy, and had a temperature of 103° F A qieamcn 0 unne 
obtamed was negative except for the presence of 
motile bacilh The temperature contmued elevated " 
specimen of unne showed again many baBUi and an 

huhocyte The temperature remained elevated, s^ctima g 

M high as 105° F , down to 102° F for two weeU 
dunng this time showed no racrease in cells, but ^ 

edlyamartedbacaiuna At the end of two wee^ the 

hme dropped to normal and the unne was typ troam 

^a^?^amountofpus 

together with the usual general and hygienic trea 
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^ter several weeks the unne cleared and has remained so to 
date 

E B Age three years Previous history uiumportant 
For about ten weeks she has been a httle pale and somewhat 
constipated Breath not good, A diagnosis of indigesbon had 
been made and the fat reduced in the diet and iron given She 
was a httle better at first, but has continued to be pale and have a 
poor appetite Never had any fever Has lost 4 pounds Phys- 
ical examinabon negative except that she was a httle pale 
Routine examination of the unne showed four to six leukocytes 
in the ordinary high dry field and many motile bacdh Was 
put on a full diet with 20 grains of urotropm every twenty-four 
hours, force fluids, and free evacuation of the bowels Ten 
days later the unne contamed a small amount of blood, ap- 
parently from the urotropm The blood, however, disappeared 
with the omission of the drug One month from the tune first 
seen the unne was entirely normal 

M T Age seven years Had been in excellent condition. 
Two days ago went to a children’s party and has not felt well 
smce Given castor oil last mght, wbch she vomited, and an 
enema this morning Result contained a good deal of mucus 
Temperature today 102'’ F Physical exammation entoely 
negative except for httle superficial tenderness m the left side of 
the abdomen deep down The unne showed pus m the sediment, 
otherwise negative The temperature was normal m four days 
The sediment was clear m one month Was given forced fluids, 
rest m bed durmg the acute stage of the disease, and potassium 
atrate to make the unne strongly alkahne 

L J Age three years Past history unimportant except 
that it was a premature baby For the last sue months every 
three weeks has had recurrent attacks of fever accompanied by 
vomitmg, loss of appetite, and imtabihty Has always been 
more or less constipated, and this condition is worse durmg the 
attacks Recently the attacks have been more frequent, occur- 
nng every ten days The unne had previously contamed albumin 
and the protem had been cut down m the diet on that account 
Physical exammation was negative except that she looked p e 
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JCothmg abnormal m the abdomen disco\TTed Routine exam 
mabon of the urme showed a few cells and mans motile baalli 
Was put on a full diet and routmc treatment of pjthtls with 
urotropin. Subsequent eraminations of the unne showed fre- 
quently huge amounts of pus and alwaw mans motile bacilli 
In one month the sediment was normal The “attacks of mdi 
gtshon" have entuclj disappeared 

E A Age eight j ears Alwaj's been a wcU and strong child 
Ten dal's ago began to ha\’e frequent micturition, and at tbs 
tune the unne was aad Sediment not crammed Gii cn some- 
thing to make the unne alkahne and nothing further thought 
about this condition. Six dal’s ago bad a temperature of 103” F 
and complamed of a good deal of pain low down in the abdomen 
The next dai the temperature came down, and she seemed better 
The day after she had a good deal of general Icndcmcss ci’cri 
where, and was discovered to have a slight wginai discharge 
The next day she seemed better in the morning, but in the after 
noon she complamed of pam in the abdomen Question ® I'” 
appendix Blood count 20,000 Unne at this Ume contained a 
good deal of pus The next morning the tenderness nw on 
right side of the abdomen Temperature 104 F l a ® ” f" 
dull When seen was lymg comfortably m bed omp ® ^ 
of pain m upper part of the abdomen E-xamination ouLsn c 0 
the abdomen was negative Abdomen was held ngi 1 iri 
any tenderness over the appendix Nothing dc uiile cou 
made out anywhere The unne showed a largc^Moun 
and on occasional red cell and a few bacteria -imnln 

tagma was negative for gonoooca I-argc doses " 
inth forced fluids, rest in bed, hght diet, and 0 ^ 
scribed A httle later a good deal of blood appen 
Gn-cn potassium atrate for a fciv days then re 

urotroplm After several weeks the child recovered and has hw 

rept that at eleven months she had a nervous frem 

trecks ran a high temperature and s^ 

which she recovered Did well for three weeks, tnen 
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ano^er convukion This was foUowed by Geman measles one 
week ago Has entirely recovered from that Hasalwaydhad 
a tendency to constipation A specimen of urme obtained today 
showed a considerable amount of pus Physical exammahon 
entirely negative Temperature 100J° F Given urotropm, 
forced fluids, hght diet, open bowels, and general hygiene. After 
four days the urme was clear and remamed so for two weeks, 
when she had another rise m temperature, with the reappearance 
of pus m the urme 

M P Age fifteen months Previous history unimportant 
except IS convalescmg from whoopmg-cough No digestive 
disturbances except tendency to constipation Four days ago 
began to have a temperature and the movements were bad 
Given castor oil and enemas Did not vomit. Movements 
green and slimy Dunng the next two days vomited several tunes, 
and the movements contmued to be bad The temperature was 
elevated, grew very pale, and abdomen became distended 
Seemed quite sick When seen at this time the physical examina- 
tion was negative Urme showed many pus cells and many motile 
baaih Given urotropm, forced flmds, rest m bed, free catharsis, 
and m seventeen days from the first nse m temperature the urme 
was practically clear Subsequent exammation showed an oc- 
casional pus cell, but there was no return of symptoms Fur- 
ther exammation of the urme revealed a clear sediment and has 
remained so 

M P Age three and a half years Has always been well 
No digestive trouble No fever of any sort Five weeks ago 
the child had a convulsion m the mommg, lasting four or five 
nunutes Had another one that day, another at mght, and one 
m the evenmg The next day seen by a physician m London, 
where they were at the time, who could find nothing on phystcnl 
examination to account for the trouble Was put on a limited 
diet, but a few days later had another attack which was shghter 
Had no return of the trouble until seventeen days ago, when 
she had another shght convulsion which was rather different m 
character No ngidity, no cyanosis, but a httle twitching, last- 
mg a few mmutes Came home three days ago Stood the jour- 


PYELITIS OF INFA^CY 


ney very 'welL Yesterday morning had a slight convulsion with 
almost no loss of consaousness Since the onset of the first con 
vulsion quite frequently, as often as once or twice a da), she 
has had tunes when she would draw back her head or drop an 
article if she had it m her hand No real loss of consaousness. 
No staring, and not really typical of petit mal. No loss of sphmc- 
ter controL She ha^c; had no other symptoms than those described 
above Ha«; had no headaches No vomitmg and no digestive 
symptoms. Seems m perfect health Physical exami nation at 
this tune was entirely negative Routine examination of the 
unne showed a shght increase of cells and nothing else. Was 
put on a careful diet, given general directions for hygiene and 
care. The attacks continued without mterniptJon Frequent 
examinations failed to reveal anything further Frequent exam 
matrons of the unne, however, showed an increasing number of 
pus f»llq She was given potassium atrale and after about a 
month the unne was entirely dear With the disappearance of 
pus from the unne, the attacks described above entirely 
There were two or three relapses of the attacks alwa>-s associated 
With relapses of the pyelitis. For the last year there has been no 
pus m the unne and has had no further attacks, 

B D Age eleven months. Well up to three we^ sgo. 
when she had a httle tune of crying, fussy, with 
of temperature She apparently entirely recov 
Last three or four days has been fussy and has I’onu 
times. Vomiting has now ceased The 
elevated Given water, barley water, and bro 
been normal Objects to bemg handled Has is 

of wagjit Temperature is 103° F Physi ^ ■phe 
negative except that she loots pale and cnes 
unne showed pus Given forced fluids, open 

P Age eleven months. 

Always been well For four or fii-e Temperature is 104° 

Little temperature. Refusmg some of food ^ ^ 

F Physical exammation entirdj of the 

pale Previously has had excellent color 
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unne showed a moderate amount of pus Was put on a light 
diet, forced flmds, open bowels, with potassnim atrate At the 
end of two months the urme was entirely normal and has re- 
mamed so smce 

Pathologically, pyehtis shows only an inflammatory reaction 
at the pelvis of the kidney, consistmg of an mcreased number of 
cells and the presence of bactena The substance of the kidney 
IS normal unless it becomes secondarily infected from the pelvis 
of the kidney When such a secondary infection occurs there 
may be a very marked destruction of the bdney resultmg m the 
prolonged and severe cases m practically entire destrucbon of 
the organ The kidney function is decreased durmg the acute 
and early stage of the disease, but subsequently, unless there is 
a secondary mfection of the kidney itself with destruction, the 
fimction IS normal 

Cultures from the urme show the presence of virulent organ- 
isms In about 75 per cent, of the cases colon baalh are found 
In the remamder a vanety of organisms — streptococa, staphylo- 
coca, and others — are found 

The course of the disease is variable The children with acute 
and severe symptoms in general do better than those with a less 
virulent onset The acute stage usually lasts only a few days, 
or rarely *weeks, durmg which tune the temperature is elevated 
After the fall in temperature the urme still shows the presence 
of baalh or cells The tendency of the disease is to become 
chrome Relapses occur without apparent cause, but are fre- 
quently assoaated with acute infections even a considerable time 
after the attack Considering these facts, it is difficult to say 
when a given patient is cured When baalh are present m the 
unne m considerable numbers, as can be easily determmed from 
a stamed centrifuged specimen, and when cells are present m the 
sediment, even though the patient is without symptoms, the 
disease cannot be called cured If, however, the urme is sterile 
and there are no symptoms the case is certainly cured The 
patient may be cured so far as the need of treatment is concerned, 
even though a catheter specimen of the urme shows the presence 
of organisms 
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Pyelitis ■without comphcations is almost never fatal, but in 
protracted cases mterairrent infections, especially pneumonia, 
arc common 

There been much discussion as to the mode of infection 
of pyehtis, » e , how the organisms get into the pelvis of the 
kidney Three rnam theories have been advanced first, ascend 
mg, second, direct transfer frran the colon, third, blood 

In the ascending infection it 13 assumed that the organisms 
enter the urethra, then the bladder, pass along the ureter mto 
the pelvis of the kidney This theory is advanced because of the 
greater number of cases in girls, and the fact, 'noth the short ure 
thra and its easy contamination, would seem to suggest this mode 
of infection There hqs been no conclusive eipenmental wort 
to support 'this theory, and a considerable amount of ■work has 
been done to prove the impossibility of infection m this manner 
It seems to me that although theoretically it is a possible mode 
of infection, practically it is not to be considered 

Direct transfer of bacteria from the colon to the kidney via the 
lymphatics is possible It has been shown by anatomic stu 
that there is a direct lymphatic connection between e co on 
and the kidney This connection is more mtnnatc on the right 
side, and pyehtis when unilateral is more common on e 1^ 
Side. So far as this evidence goes it indicates that ma} 


possible means of infection , t 

Recent work has tended to establish the ^ 
means of infection The probable course is somew “ niter 
The organisms enter the blood from the intes upt the 

partaoTTLiy Entenng the blood or 

tntermediaiy of the lymphatics, they tubules, and out 

the bdney, through the glomeruh, down 
at the pelvis Durmg the passage throug upon the 

or may not cause an infection What happen ^^jUince of the 
vmdence of the bactena and upon the g^ Colon bacBli 
pabent and the local resistance of the bOnQ ,n 

l«ve a low pathogematy, ^ uiflamraatoo 

the kidnej In being excreted at th ^ 

process occurs, causing the disease pi 
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infection of the kidney by extension inward from the pelvis via 
the lymphatics, but it is not directly assoaated with the primary 
condition A large amount of experimental evidence has been 
collected to substantiate this mode of infection, and all the 
various steps in the process have been shown possible of occur- 
rence 

The discussion of the mode of infection has more than an 
academic mterest, because if this third method, namely, via the 
blood, IS the true method, as I beheve it is, it indicates that we 
must search out the portal of entry of the bacteria if we are to 
treat the disease intelhgently or be successful m preventing its 
occurrence 

The mtestmal tract is undoubtedly the source of infection m 
the majority of instances The dose connection between the 
intestinal tract and the disease is shown by the great frequency 
of pyehtis as a complication of the acute mtestmal infections m 
infants The mucous membranes about the vagina and penis 
where colon baolh are present in large numbers furnish also a 
possible source of infection m many cases This is particularly 
true where there is local irritation causing excoriation Suppura- 
tion or infection anywhere m the body may furnish the portal 
of entry for bacteria mto the blood-stream The following cases 
suggest these various sources 

J M Age five days Normal at birth and normal dehveiy 
Two days ago had a temperature of 104° F , down to lOlJ F 
yesterday afternoon, but is 104° F today Has lost weight 
steadily since birth, although mother seems to have plenty of 
TTnIlf Took food well until today, when he has not taken it so 
well Given a teaspoonful of castor oil yesterday When seen 
was jaundiced Did not look sick Physical examination was 
negative except for five or six pustules on the right side of neck 
The skm condition was given appropnate treatment A speci- 
men of urine obtamed showed a large number of pus cells, many 
of them embedded in mucus, and many coca Was given 
tropm, force fluids, and the urme entirely cleared It is possible 
that the impetigo was the source of infection m this case 

C H Age fourteen months Previous history unimportant 
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Has done very welL Never been able to taLft orange-juicc be- 
cause of burning movements Was given orange-jmcc day before 
yesterday, and yesterday had two or three loose stools which 
caused marked excoriation of the buttocks This morning had 
a temperature of 102® F and is very fussy Physical examination 
eicqit for the local condition of the buttocks was entirely nega- 
tive, The unne showed a large amount of pus and many motile 
ba rilli. Was given urotropin and the temperature came down to 
normal in two days. At the end of ten days the unne was normal 
find has always remamed so It is quite possible that the exco- 
riation around the buttocks furnished the portal of entry for 
the bacteria in thT«^ case, 

E 0 Age two weeks Normal birth. Artificially fed be- 
cause the mother died at birth. Was fairly well nourished In 
a good condition except for a marked exconation around the 
vulva, inner side of thighs, and back Routine examination of the 
unne showed many pus cells and badlh. Was given urotropin, 
forced fluids, and light diet. The unne deared rapidly 

F L Age two years. Previous history ummportanL Has 
always done perfecUy welL Yesterday began to have a shght 

cold Temperature 102° F Glands m both sides of neck siTODen 
Physical examination except for a reddened throat and e m 
larged glands m neck was negative This case was one o a 
aqitic sore throat epidemic due to milk The throat 
Its usual course Routme esamination of the unne o 
five days after the onset a typical pyehtis The throat an 
aimary condition progressed favorably and was en y 


at the end of three weeks , ■ j ti,. 

The treatment of pyehtis consists m rest m jnira. 

febrile stage, m general hygiene, and in the uK o “ , 

It « of t^g;eatk value to pay attention to 
bowels. The disease is frequently associated m , u 

pation. Attacks may recur or grow worse w en “ „ 

present Therefore, as a means of prevention an o » 

free evacuation of the bowels should be acc^mp -—stance 

uf the individual and thus give the colon 
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which may be passmg through the kidney a chance to set up an 
infection. The local infections, such as nasopharyngitis, canous 
teeth, furuncles, etc , furnish possible sources of disease Every 
means should be employed to mcrease general resistance and to 
remove possible portals of entry for bactena Hind should be 
taken m more than the usual amount, not less than 3 pints in the 
twenty-four hours, to prevent the concentration of bactena. 

In the acute or early stage of the disease hexamethylenamin 
or urotropm is the drug to use This should be given m suffiaent 
amounts to produce results, even though it causes vesicle im- 
tation or hematuna No permanent damage is done and it is 
better to push the drug to a pomt where results are obtained 
than to give small doses for fear of producing hematuna. The 
unne should be tested to be sure that formahn is present It is 
to be remembered that formahn is hherated only m aad unne, 
so that unless the unne is aad, either aad sodium phosphate or 
sodium benzoate should be given The numher of grams of 
urotropm to be given m each twenty-four hours depends upon 
the mdividual case, but mfants under one year can be started 
at 20 grains m the twenty-four hours and the dose mcreased from 
this pomt if necessary When urotropm is not effectual, potas- 
sium atrate or sodium bicarbonate may be given to render the 
unne alkalme 

Sometimes the rapid varymg of the reaction of the unne from 
aad to alkahne will make the growth of the colon baalh m the 
unne less easy, and thereby influence favorably the course of the 
disease 

Vaccmes have been tned m this condition, but I have not 
been convmced that they are of any value If used, they should 
be used m large doses, and discontmued if no good results are 

obtamed after three or four doses 

In older children local apphcation of silver salts to the pelvis 
of the kidney may be effectual m very stubborn cases This 
method of treatment is mapphcable m children under six years 
of age 
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lES CAUSE ASK TKEA73CEST OS SEO\CSl».I KSTUVA 

A UisdsEoa of ae Eaiss nty l.t Kira a^ 

^’iSiat % B CErefnl Eisturr; at EtJtticajiTp AtiufJvj^ 

lens or Proten Sfra sTt i ra tun laJ SrradaU A«lira», » Test 
fer trad at Ihscnsnca of Proton Sensititstj'Ci in Asanthrt, 
i CEmc*! diCTficafacm of Brcaciul Asant, at PrttfntiitiAn 
of Cases Mnstrataig ae Different Ttyes and Cansts of SToralnal 
Asthiaa Accorang a this Classificaticin and a Dijcnssion of the 
^teatment of Bronchial Asthma, 


StscE ae present meaods of octcmi-inj the cniW' an 1 
tmatment of patients tna brondn.al asthma are of rcoont o\\<in 
and are not generally knoim tt ^aeeras adiTsahh lyhirc the pti 
scnatian of cases to aovr hoar a case of horachial asthma 


aoalj'zed, m oaer words, how one determines the eauee of hton 
chial asthma m a patient, 

A e'er) careful history rclatii'e to the titsease in eaih Jvaticnt 
K essential, ae fonowuig facts, although not infallilile no of 
£tcat help and may be dialed from the jvitient age of 
onset of asthma is a-cry important The oa«et of a-tlmia dltrmi 
the first year of infancy aould had one to siKpeil mUh "s th' 
cause, onset during ae second j-ear of \ia isdilelwn li to igcs, 
enreaU, and wheat flour, frequentU to IvaiUin ami 

other substances. The presence of ei"enwi ">th a<t nua airii 

strong evidence aat some foci H causing liolh •^''■nin m 
“thma at this early age Throughout rhiMluxal 
asos of two and twdve ac trcquenca of hvah a* a mU' >i 
ecaduay decreases wia ago and the Mumo of I'Tl.rla 
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a cause gradually lacreases Dunng this penod of years the 
acute infections of chadhood play a great part m the cause of 
asthma Chiefly among these infections are whooping-cough, 
measles, and severe prolonged colds, all of which usually hav^ 
bronchitis as a comphcation or sequel, and the bronchitis pre- 
disposes to asthma, naturally, bacteria are the true cause of 
asthma m such conditions Dunng childhood two additional 
causes of asthma present themselves exposure to animal emana- 
tions and to plant pnillens Between the ages of twelve and forty 
foods are rarely, and bactena are usually, the cause of asthma 
Dunng this penod of life the onset of asthma is usually assoa- 
ated either with repeated attacks or with one prolonged attack 
of bronchitis, with frequent head and chest-colds, and occasion- 
ally with other acute infectioiis Plants and ammak are also 
frequently the cause of asthma at this tune Of the animals, 
the horse is the chief cause and the cat is a frequent cause, other 
animals play a imnor rdle Of the plants, it is chiefly those 
which polhnate dunng the summer months, therefore the asdi m a 
caused by plants is a summer type The pollen of red top and 
timothy is usually the cause of that type of asthma which 
patients have only dunng June and July, and the pollen of rag- 
weed and golden-rod is the chief cause of that type of asthma 
which patients have only from the middle of August to the first 
frost The pollen of daisy may hnk together these two types of 
summer asthma, so that asthma may be continuous from early 
m June to the first of October, m wbch case the pollen of these 
five plants is the cause Occasionally this summer tyjjc of 
asthma is so violent that there is a resultant bronchitis and con- 
sequently bacteria may prolong a true pollen asthma for months 
or even throughout the year The onset of asthma after the 
age of forty is practically always caused by bactena, and the 
asthma usually manifests itself at first as a bronchitis which 
gradually increases m seventy Naturally after the age of forty 
disease of the heart and kidneys may play an important r 61 e m 
the cause of asthma, physical exammation, however, will venly 
or eliminate these and other orgamc causes With the ex^tion 
of bakers (inhalation of wheat and other cereal hours) and care- 
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takers of horses, occupation, as a rule, has httle bearing on the 
direct cause of asthma. Although heredity may predispose to 
asthma, it has no bearing on the causative agent. Asthma rcaig 
the four seasons of the year A small group of patients 
have asthma only during the winter months when the air is clear 
and cold, a large group of patients have asthma only durmg the 
sp ring (March and April) and fall (October and November), 
months when the weather is very changeable and unsettled. 
These seasonal types of asthma practically always are associated 
with bronchial colds and bronchitis, and obviously bacteria arc 
the primary cause- In a few mstances the summer type of ast hma 
IS caused by bactena, bronchitis is an important factor 

Havmg outlined the various causes of asthma, we may now 
consider the sources of entrance mto the body There are three 
sources inhalation, ingestion, and infection. Inhalation takes 
place thmugh the respiratory tract and chiefly concerns the 
of plants, the emanations, hair and skin cxconations of animah, 
and m the case of bakers and housewives the inhalation of the 
flour of the cereal grams Ingestion has to do with the eating of 
foods, and we know that, for some not wtll-undcrs 
foods after entering the gastro-mtcstinal tract do cause 
By infection we mean the presence of pathogemc 
part of the body, but such foa arc usually present m the teetn, 

t onsil s , nose, throat, and lungs «mn- 

We know that foods, bactena, plant pollen, 
ations of nnnnals are very complex substanc^an 
dements make np thnr complex. 
be detenmned what part of these substances m rt settled 

of asthma. Fortunatdy, this ^^Low that it is 

as a result of prolonged mvestigation, and ^ the 

the protem m the^ substances that ^ ^ 

^ of bactena, considered bter on) 

have the infectious element, which wiu micstications 

w. «u b„di, “roTtoi rf,.., 

wbch associates protems with the ca , ^ protems, that 
these showed that pabents may be scnsi ^ 

proteins are responsible for anaphylactic 
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phylactic shock in animals simulates an attack of bronchial 
asthma m the human The earhest observation having direct 
bearing on protem anaphylaxis is found m the wntmgs of Magen- 
die m 1839 He descnbes the sudden death of dogs which had 
been repeatedly mjected -with egg-albumen Eichet in 1902 
made a systematic study of this problem and found that the 
first dose of protem was followed by a condition of markedly 
greater susceptibility to the protem He called this phenomenon 
“anaphylaxis” to express its antithesis to prophylaxis or pro- 
tective effects As a result of the work of many other investi- 
gators from this time on we now know that when a specific 
antigen (a protem m the case of asthma and anaphylaxis) meets 
its antibody the reaction between them gives nse to a toxic 
product, and this causes the characteristic symptoms known 
as anaphylactic shock In 1910 Meltzer pomted out that m 
both bronchial asthma and anaphylaxis the symptoms consist 
m a tome stenosis of the small bronchioles, and t^t both con- 
ditions are favorably affected by the administration of atropm 
From the work of many mvestigators we now know a con- 
siderable amount about anaphylactic shock m animals In our 
study of bronchial asthma we have been able to show to a cer- 
tam extent that a similar type of anaphylactic shock plays a 
rfile in asthma m man If a bronchial asthmatic who is sensitive 
to some protem be mjected subcutaneously with a small amount 
of this protem, he will have shortly an attack of bronchial asthma 
He has difficulty m expirmg, but at first no difficulty m mspirmg 
Later, as the lungs become overdistended, there is difficuJly also 
in inspiration If the patient is exammed with the fluoroscope 
at the tune he is struggling for breath, we find that the lungs do 
not move and that the diaphragm is stationary m a depressed 
position Immediately foUowmg an mjection of adrenalin 
chlond, however, the lungs are seen to expand, the diaphragm 
moves up and down with respuabon, and the patient s dyspnea 
abates Furthermore, an analysis of the patient's alveolar au 
dunng the paroxysm of difficult breathing shows that the alve- 
olar air has a low carbon dioxid content, although the blood at the 
same time shows a normal carbon dioxid content FoUowmg 
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the injection of epinephrm chlond, which reheves the difficult 
breathing, the carbon diond content of the alveolar air graduall} 
returns to the level of that in the blood Thus attacks of bronchial 
asthma and anaphylactic shock are similar, in that both may 
be caused by proteins, and the symptoms are similar, in that 
there is labored respiration Pathologically, the two conditions 
are alike, in that there is distention of the lungs, and furthermore 
in normnlq there IS a stenosis of the bronchioles, and in the human 
body there is evidence of this from the carbon diond content of 
the alveolar air And, lastly, both conchtions are reheved by 
mjections of epmephnn chlond 

Having thus shown that it is the proton element in sub- 
stances which may cause asthma we must next consider how it is 
possible to ascortam whether or not some particular protein may 
really be the cause of asthma There are two tests which may be 
af^hed to the patient m order to determine protein sensitization 
One of these is an mtradennal test, which we will not describe 
since we consider it to be impracticable and erratic. The other 
test 13 known as the skin or cutaneous test, and since wc vc 
found this test to be practicable and reliable a description o i 


win foEow j 

A number of small cuts, each about i inch long, ^ c 

on the flexor surfaces of the forearm These cuts uiIliKrTi 

sharp scalpel, but are not deep enough to draw ’ 

they do penetrate the skin. On each cut is pla ^ . 

to it IS added a drop of tenth normal sodium 

dissolve the protem and to permit of its ^ ^ ^ 

the end of a hoH hour the protons are 

actions are noted, always companng the ^ positive 

normal controls on which no protein was p i wheal 

reaction consists of a raised white <=>evation or 
turrounding the cut. The smallest reai^on a^oled 

must measure 0 5 cm m diameter All ^ doubt 

by a senes of plus marks, and any and consers-a 

m As evidence that the sl^ ^ “r^benu^eons injections 
hve we have found bv treatment with ctronccrsolu- 

of protons that we cannot inject a patien wi 
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tion of a protein than that which gave a positive reaction with- 
out producing an attack of asthma 

A few words seem necessary in regard to multiple sensitiza- 
tion or sensitization to two or more unrelated proteins We 
find that the same patient may be sensitive to, and his asthma 
may be caused by, any combination of the proteins denved from 
plant, animal, food, or bacterial sources We have found that 
most patients who are very sensitive to the proteins m horse 
dandruff are somewhat sensitive to the proteins m cat and dog 
hair Only 20 per cent of those patients that are sensitive to 
horse dandruff are also sensitive to horse-serum protein, so that 
a very small percentage of asthmatics are sensitive to horse- 
serum and the danger of mjectmg an asthmatic with moderate 
amounts of horse-serum, such as antitoxin, is confined to only 
a rare case Horse asthmatics should not be given large amounts 
of horse-serum mtravenously without previously testmg the 
patient with horse-serum and horse dandruff, this naturally 
apphes at the present tune to antipneumococcus serum therapy 
If the asthmatic is sensitive to horse dandruff proteins and not 
to horse-serum, he may be injected slowly with as much as 60 c.c 
of horse-serum before signs of an asthmatic attack develop, and 
if the mjection is stopped at this time nosenous results follow, and 
the asthma, if it develops, is controlled by adrenalin chlond If, 
however, the asthmatic is sensitive to horse-serum, a subcuta- 
neous mjection of as small an amount as 0 25 c c of anbpneu- 
mococcus serum will produce violent asthma Such a patient 
may be desensitized and protected against horse-serum by fre- 
quently repeated gradually increasing doses of horse-serum 
given first subcutaneously and later mtravenously, so that the 
patient may be given 60 c c or more of antipneumococcus serum 
mtravenously before symptoms of asthma appear This method 
of desensitization with horse-serum protects against horse-serum 
for many weeks, but it protects agamst horse dandruff proteins 
for only a day or two, indicating that injections of horse-se^ 
are of httle or no value m the treatment of horse asthma e 
sensitization of patients to different tissues or fluids of the same 
animal also vanes Taking, for example, the beef animals, the 
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same patient may be sensitive to any one alone or to any com 
bination of the following tissues or fluids, namely, meat, milk, 
serum, and hair Patients differ in them sensitization to the 
mdividual proteins of the same cereal, for instance, the same 
patient may be sensitive to any one alone or to any combination 
of the individual proteins of the wheat kernel, such protons, 
however, are too closely related to be called multiple sensitiia 
tion Bven the ammo-aads give a positive skm reaction 

Multiple sensitization is very common, and such cases are 
the most difficult to treat. Thus it is seen that it is necessary to 


test the patient with on almost unlimited number of protons 
before one can say that that patient is not sensitive to proteins. 
For practical purposes, however, such an outlay of protons is 
not necessary, since the majority of sensitive patients with 
bronchial asthma are sensitive to the protons of horse dandruff, 
?taphylt>coccus pyogenes ttureus, wheat and other cereal flotirs, 
the pollens, Staphylococcus pyogenes aibns, cat hair, and egg, 
an of which have been named m the order of frequency o sera 
teahon A few patients are sensitrve to the protein of nuu:, 
feathers, chicken meat, beef, potato, and woo) 

We win not describe the methods of isolating an 
the vanous proteins, smee such protems ' ^''^nmiems 

may be purchased from manufacturers When mch prot^ 
are not available the crude substances may he m 
test, for instance, uncooked egg. flour etc , a 12 
bohe extract of animal hair and of poUens, a weak alkaline extra 


of dried bacteria. , „ with 

With the excqition of cause of asthma, 

proteins rules out those protem substan suspect 

and a positive skm test with a proton o 
that protem as a cause of asthma. Frcq proton, but 

a patient who gives a positive skm ^ the cause of 

at that particular time that protein ° protem 

asthma, however, at some previous or u con,«- 

probably has been or wfll be the cause o ’patient that 

tiaently, that protem should be ehn^ ^ 

had onset of after the fortieth J«ir of age 
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positive skm test, and one-half of the sensitive patients began 
to have asthma previous to the age of twenty, quite opposite to 
these statements is the fact that 40 per cent of the non-sensitive 
patients had onset of asthma after the fortieth year of age, and 
only 15 per cent had onset of asthma previous to the age of 
twenty These statistics thus seem not only to separate bron- 
chial asthma mto two types, namely, a sensitive and a non-sen- 
sitive, but they are of value m detennimng the cause and the 
treatment of bronchial asthma For instance, the patient that 
has onset of bronchial asthma early m hfe is usually sensitive 
to some protem, and the patient that has onset of asthma after 
the age of forty is not sensitive to proteins, and in the latter 
chronic bronchitis is almost always a complication or cause, and 
cardiorenal disease is frequently a comphcation or a cause of 
asthma 

In the case of bactena, besides the protem element which 
will be excluded or mcluded as a cause of asthma by the skin 
test, we have the infectious and mflammatory element entering 
mto the cause of asthma In discussmg the importance of a 
careful history from the patient we emphasized the relation of 
asthma to colds, bronchitis, and infections, thus such a history 
would lead one to suspect the bacterial cause of asthma even 
though the skin test was negative to bactenal proteins Ob- 
viously, a careful search for bactenal foa should be made with 
each patient, and such foa axe frequently found m the teeth, 
tonsils, throat, etc. Naturally, cardiac disease, renal disease, 
and other pathologic conditions must be excluded as a cause 

of asthma , 

From a careful history of the patient and the employment ot 

the skm test we may classify the causes of bronchial asth^ 
Although such a classification is not mfalhble, it serves as a good 
working basis 
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ClASSmCATTOX OP CaOSES or BeoKCHIAI, \STH1IA 
Bronchial asthma. 


Anaphylactic, or 
due to protdiis. 


Asthma all throueh 
the j car asthma 

due due 

to to 


( animals. ixdlcns. 

foods, 
bacteria. 


Non-anapiylactlc, or 
not due to^rotems. 


Asthma all through Seasonal 

the year asthma 

I due due 

to to 


h a keri a bacteria. 


We will now present 6 patients with bronchial asthma The 
first 3 patients illustrate sensitization to proteins (Case 1 to 
horse dandruff, Case 2 to foods, Case 3 to bacteria) causing 
asthma throughout the year, we will not present a case of sum 
mer asthma due to pollens, since this type of case is rcadfly recog 
nized The second group of 3 patients are fllustiative of the 
non-scnsitivc type of asthma, and bacteria was the cause Case 
4 illustrates the all the year type of asthma due to bactena, 
Case 5 illustrates another aH the->ear type of asthma due to 
bactena, but associated with bronchitis in a patient who has 
cardiorenal disease, and Case 6 illustrates the seasonal type of 
asthma due to bactena. 


BRONCHIAL ASTHMA CAUSED BY AND TREATED WITH 
PROTEINS 

Case 1 — D G, a maid aged lwent> two, began to ha\c 
asthma one year ago The first attack was two weeks after an 
mjection of antitoxin At first she had asthma ncarlj c\ cry night, 
but shortly the attacks became periodic, although she ■u*as never 
free from asthma for more than a month Since the onset of asth- 
ma the patient has taken cold easflj , has had a cough all of the 
time, and has much expectoration The patient has lost 30 
pounds m waght, is verj weak, cannot walk upstairs or on a 
level for any distance ^Mthout having asthma. She cannot he 
down without wheezmg At tunes she has raised bloodj sputum 
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and was thought to have tuberculosis, but repeated examinations 
of her sputum have failed to reveal tubercle baalh She has 
asthma when ndmg behind horses, but previous to the injection 
of antitoxm horses gave her no trouble 

Skin reactions were positive with an alcohohc extract of 
horse dandruff, the coagulated protein of horse dandruff was 
fiositive in a dilution of 1 100, and the alkah metaprotein was 
shghtly positive in a dilution of 1 100,000 The protein of 
horse-serum gave a negative test 

Treatment was begun on September 8, 1916, with 2 minimc 
of a dilution of 1 1,000,000 of horse dandruff alkali metaprotein 
subcutaneously The foUowmg week 5 minims were given, and 
after this the patient was able to he down without wheezmg 
For the next four weeks treatment was contmued with gradually 
increasmg amounts of this protein dilution The patient was 
now free from wheezmg, had less cough, and less expectoration 
On October 27th the dilution of protem was changed to 1 100,- 
000, and of this 2 mimms were given The patient was now able 
to walk up hill without wheezing The next week 4 minims 
of this dilution were given, a few hours later the patient had a 
bad cough, asthma, and had to sit up m bed and gasp for breath 
Her arm was very sore It is noted that the last treatment was 
double the amount of protem which was given the previous time, 
and evidently this sudden mcrease caused the bad attack of 
asthma On November 10th the second previous dose, namely, 

2 minims of the protem m a dilution of 1 100,000, was given 
The next week the amoimt was increased to 3 minims, and a 
week later it was mcreased to 4 minims No inconvenience 
was experienced this tune, even the arm was not sore, so that 
by gradually mcreasmg the dose of protem no trouble resulted, 
but followmg a doublmg of the previous dose a severe reaction 
resulted The patient was now feeling stronger and was able to 
walk to the street car two miles distant Five more weekly treat- 
ments were given subcutaneously with this dilution of the pro- 
tein At the end of this tune the dilution of the protein was 
changed to 1 10,000, and each week the ddse was gradually 
mcreased until ten doses had been given The patient now felt 
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perfectly well, and had gained 32 pounds m weight She was 
able to nde behind a horse without having asthma During the 
next three months treatment was continued with gradually m 
creasing amounts of a 1 1000 dilution of the proton, and finally 
four treatments were given with a 1 100 dilution At this time 
the protem which previous to treatment had given a positi\e 
plnn test m a dilution of 1 100,000 now gave a negative test 
with a 1 100 dilution. The patient has continued free from 
^rmptoms Treatment was discontinued Four months later 
the patient reported that she still continued to be free from 


symptoms 

Discussion. — Smce the onset of asthma in this case was 
during early adult life, we would suspect that it was caused by 
some protem, but not by a food protein, and, furthermore, the 
patient did not have eczema. On the other hand, the seventy 
of the bronchitis as evidenced by cough, much e^iectoration 
which at tunes was bloody, marked loss of weight and strength, 
an of which had pomted to tuberculosis, would lead one to sus- 
pect that bacterial infection might be the pnmary ° 
asthma rather than a secondary cause, as it was pro to 
In order to treat the patient with horse dandruff prot^ it was 
necessary to do skm tests with a senes of \Tirying ? 

the protem to find out what amoimt of the ^ 

be pvea to the patient. Smce a diluPon of 1 of the 

protem gave a positive skm test, and the next higher a 

a negative skin test, it was safe to begm 
ter dilution The importance of slowly mcrcasing e 
mg dose of protein 13 shown While the amounts of pro^ 
slcmly mcreased the patient had no trouble an 
Was steady, however, when a sudden mcrc;^ ni j j 

protem given (as occurred on November f 
lowed a few hours later The rapid ‘J^Ss 

while under treatment is very stnkmg oo ireatment was 
became negative with horse dandruff prot 
discoatmued and four months later the pa en roosmodic 

Case 2 -G B , a girl aged «vent“n,^t 
uthma at eighteen months of age ^ 
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In recent years she has had contmual asthma and bronchitis 
with much cough and expectoration Because of constant wheez- 
ing which is aggravated by exertion the patient goes out of 
doors very httle She has had eczema smce six months of age 

The patient s mother and a brother had asthma at three 
years of age and a maternal grandmother and a paternal uncle 
had asthma 

Skm reactions were positive with alcohohc extracts of horse 
dandruff, cattle hair, and wool, with the protem of Staphylo- 
coccus pyogenes aureus and albus, with the pollen of red top, 
timothy, ragweed and golden-rod, and with the various proteins 
of wheat 

The patient was given subcutaneously 3 minims of whole 
wheat protem m a dilution of 1 500 and much improvement 
followed Followmg 8 minims of this dilution given a week 
later she was much worse The next week only 5 mimms were 
given and she had a good week, this was repeated a week later 
and she became free of wheezmg All treatment was omitted 
and the patient was put on a wheat-free diet She began to 
gradually improve and during the third week she became free 
from asthma and eczema was improved The following week 
by mistake the patient ate some wheat and had a relapse of 
asthma After avoidmg wheat agam for a week she again be- 
gan to improve until she became free of wheezmg A second 
tune the patient ate wheat without knowing it, until after it 
was too late, and she had another relapse Fmally, the patient 
went four months Tvithout eatmg wheat and she became free 
from wheezmg and her cough and eczema were unproved Since 
she contmued to have considerable bronchitis, the patient was 
given for two months an autogenous sputum vaccme and during 
this tune cough and expectoration gradually decreased Since 
the patient was sensitive to pollens,' it was essential to desensi- 
tize her against them Therefore during April and May the 
patient was treated with the pollen of red top and timothy and 
duxmg June and July with the pollen of ragweed and golden-rod 
The patient went through the summer without asthma and she 
had only a shght bronchitis 
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Discussion — ^This case illustrates the very early age of onset 
of asthma from foods and the assoaation of eczema It also 
illustrates multiple sensitization Smce the patient became free 
from asthma when wheat was omitted from the diet, it would 
seem that wheat was the primary cause of asthma and that the 
other proteins to which the patient was sensitive played no 
part at the present time The case well illustrates the difficult) 
m keepmg anyone on a wheat free diet and the difficulty in 
attempting to desensitize a patient with wheat protons AI 
though the patient was reheved of asthma and wheezing while 
wheat was omitted from the diet, she still continued to have 
bronchitis which was greatly improved by vacemes. On com 
paring thig case with the former one we note that in the former 
both asthma bronchitis were relieved by protem treatment, 
but m the latter only asthma was reheved and the brondutis 


required vaceme treatment 

Case 3 — M L S , a dressmaker aged thirty-one. was sub- 
ject to colds and bronchitis m childhood Since the age of twelw 
the patient has had attacks of asthma with colds At first she 
had four attacks of asthma each year, one m the fall, one m e 
spring, and two in the winter Later she began to have m g^ 
tioE and gas on her stomach, rvith attacks of asthma, an 
thought that certam foods caused this mdigestion an 
Dutmg the past few months she has had headache an 
with attacks of asthma which now come more o ten a ^ 
Cold air, dust, wmd, and exertion provoke whaai^i m 
and menstniation seem to come together She 
asthma powder every day or night, and frequen > 

The ^bent’s brother and a maternal first cousin bas^ asthma 

and her maternal grandmother had asthma. t cinnhslo- 

Skin reactions were positive with the protein of Staph>Io- 
coc^ pyogenes aur^ all Staphyl^ 

Treatment was begun with 200,000, 350000, 000 were 

coccus pyogenes aureus v'acane, a week later ' 

each of the last two treatments the pa , . 200.000 

two days, so that the amoimt of vaccine was 
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000 Dunng the next two months the patient was given at weekly 
mtervals gradually mcreasmg amounts of this vacane, begin- 
ning with 200,000,000 and ending with 1,000,000,000 Dunng 
this time she had no whee 2 ang or asthma, she was free from indi- 
gestion, was able to work every day, and dust, wmd, and exer- 
tion caused no trouble Treatment was discontmued and the 
patient remamed free from all symptoms for three months 
At the end of this time she had a severe cold with asthma, cough, 
and much expectoration Treatment was begun agam with 
stock Staphylococcus pyogenes aureus vaccme and was contmued 
as previously for four months Dunng the first month of treat- 
ment she had shght wheeamg at times and cough and expecto- 
ration gradually decreased, dunng the last three months of 
treatment she was free from all symptoms Nme months later 
the patient reported that she had been free from asthma all this 
tune 

Discussion. — ^This case illustrates asthma assoaated with 
colds and bronchitis in a young adult who had a previous his- 
tory of frequent colds and bronchitis for years Smce the patient 
was sensitive to the protem of Staphylococcus pyogenes aureus, 
stock vacones of this organism were given, and dunng such 
treatment the patient became free from asthma, cough, and 
'expectoration, and remained free for five months, dunng the 
latter three months of which tune she was given no treatment 
When asthma returned agam with a long-contmued cold she 
was agam reheved of it by similar treatment, and she has con- 
tmued free from symptoms for a year It is noted that permanent 
results did not follow the first course of treatment, but a relapse 
occurred three months after treatment was stopped Smce the 
second senes of treatments, however, the patient has contmued 
free from symptoms for a year It is mterestmg that this patient 
assoaated asthma with mdigesbon for which she blamed certam 
foods, but that successful treatment reheved her of these symp- 
toms even though she ate these same foods Dunng the fimt 
senes of treatments the patient did not seem to do weU when e 
vaccme was rapidly mcreased, but when more slowly in 
improvement was rapid 
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Treatment with Bacterial Vaccines of Patients Who are Not 
Sensitivo to Proteins — Case 4 — K., a woman aged thirty-sii, 
has bari asthma for the past four years and is free from it only a 
few days at a tone. She has a constant cough, with much eipec 
toratioiL Asthma is worse at night when she wheezes so much 
that she b?^ g to have a h 3 ^podennic of adrenalin chlond and has 
to take aspinn She requires several piflows at mght and slight 
emrtion causes her to wheeze. For a year she was treated with 
phylacogen vaccines without benefit She is a httle freer from 
asthma m Boston thnn m a aty where she lives, 40 miles distant, 
she has g>ent considerable tone m different parts of the South, 


West, and Southwest without any rehef from as thm a. 

Skin testa were negative with all proteins 
From the patient’s sputum was recovered a diphtheroid or 
ganism whch was the predominating one m the culture-media. 

The patient was treated twelve tones at five-day intcrv^ 
With a stock Staphylococcus p)«)gencs aureus vacane in grad- 
ually increasing amounts without rehef The patient was then 
given twelve treatments with the diphtheroid organism wm 
was recovered from her sputum. These vaccines were 
weekly mtervals and in gradually increasing amounts from , 
000,000 to 1,000,000,000 After the second treatment the patient 
beeme free from cough, dyspnea, and asthma, a w 
di^iensed with the extra pillows and with adrenalin o 
tirely, but she would wheeze a little unless she too 
aspmu at night. She was practically free . 

nine weeks and treatment was discontinued ter » 
ment was given at irregular mtervals for f-om 

mg which tone the patient remained practiodly free from 

case dIusUates the difficulty 

suitable locabty where an asthmatic patient bacteria 

dom from asthma It also illustrates the *1*®*^° Staphjlo- 
ui the treatment of asthma caused by barti^i ■phercas 

coccus pyogenes aureus vaceme was followed yn ' ^ ^ 

the Pleating organism m her 
thcToid — was followed b> comparative reli 
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Case 5— J 6, a housewife aged fifty-two, began to have 
asthma ten years ago at menopause, with a bad cold Previous 
to the onset of asthma she had bad bronchitis for years She 
has asthma every mght, requires several piUows, and has to 
bum an asthma powder several times each mght Asthma is 
worse m damp weather, wmds, and after a hearty meal She 
coughs all of the time and raises much sputum Removal of 
polypi from nose reheved her of asthma for two months Phys- 
ical exammation revealed a shght myocarditis, a shght trace of 
albumm and a few casts m the urme, and a systohe blood-pres- 
sure of 180 mm Hg 

Skin tests were negative with proteins From the patient’s 
sputum was recovered a diphtheroid organism, this was the pre- 
dominating organism m it 

The patient was treated mneteen times m the same number 
of weeks with a stock diphtheroid organism which was similar 
to the one recovered from her sputum She immediately began 
to feel better and stronger and her cough and asthma gradually 
diminished until she was free from asthma after the fifth treat- 
ment, and she was free from cough and expectoration after the 
tenth treatment She was now able to exercise without trouble. 
After treatment was discontinued the patient went two months 
with no asthma and no cough, and she did not have to bum her 
asthma powder Four months later she was practically free from 
symptoms with the exception of some cough and a httle chokmg 
up at mght, so that she burned her powder once a mght 

Discussion — ^This case illustrates the type of asthma pre- 
ceded by and assoaated with bronchitis and cardiorenal dis- 
ease, although the latter evidently played no part m the cause of 
asthma, smee foUowmg vaceme treatment the patient became 
practically free from asthma The case also illustrates the fre- 
quent history of asthma aggravated by damp weather, winds, 
and overeatmg 

Case 6 — S C , a housewife aged thirty-seven, has had 
asthma for sixteen years, first attack followed typhoid fever 
She rarely has any asthma m winter, but has bad asthma m 
summer, usually durmg June and July Each attack lasts several 
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hours, and she has a senes of these for two weeks, then she is 
free for a few weeks, when another senes of attaiis begm 
Changes in the weather, colds, dampness, and eiertion cause an 
attack of asthma She has hved in England, Canada, and for 
the past few years m the Umted States, and she has had summer 
asthma as usual in all these places, she is, however, free from 
asthma near the salt water The patient’s paternal grandmother 
had asthma 

Skm tests were negative with all pollens and with bacterial 
proteins 

Treatment was begun the first of May with Staphylococcus 
pyogenes albus vacone. This organism was chosen for treat- 
ment smce at this tune the patient had much secretion from 
the nose, and from this secretion a pure culture of Staphylo- 
coccus pyogenes albus was obtamed The vaccine was given at 
weekly mtervals durmg May, June, and July, the amount of 
vacone was gradually mcreased from 200,000,000 the first dose 
to 1,000,000,000 the last dose Following the second treatment 
the patient had an attack of asthma on two days, but durmg 
the remamder of the treatment she was free from asthma and 
r unning of the nose. Treatment was discontmued, and drnmg 
the faU the patient reported that she had contmued to be tree 


from aU symptoms , 

Discussion —This case illustrates the summer type of nstn^ 
due to bactena She was not sensitive to poUens and evidenUy 
pollens played no part m the cause of her asthma. 
was the first summer m sixteen years that she was rce 
asthma during the summer months, it would seem 
been benefited by Staphylococcus pyogenes ’ 

even changes m the weather, dampness, and cxcrticm 
to cause asthma. Although she bad hved m a num 0 
ent places she had no freedom from asthma m ^y 0 

Results of Treatment-Patients whose due t^ 

protems of horse dandruff and cat hair arc re c% 
by subcutaneous mjections of these protems, c -n-hirie 

tie treatment, the Lre permanent IS the relief 

asthma 13 caused by pollens are usuaU) kept from ha g 
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tie ensuing season provided a course of treatment is given mth 
the pollen before the approach of the pollen season, such treat- 
ment does not ensure permanent relief and it is probably best 
to treat with pollens each year Bronchial asthmatics who are 
sensitive to the proteins of Staphylococcus pyogenes aureus 
and albus are reheved of attacks during treatment with vaccmes 
of these organisms, and such rehef contmues for from four to 
SIX months after treatment is discontmued, a second course of 
treatment reheves a relapse qmcker than did the first course 
and rehef is more permanent. Bronchial asthmatics who are 
sensitive to the food proteins are reheved of asthma while such 
foods are omitted from the diet, subcutaneous mjections of the 
food proteins do not usually mcrease the tolerance of the patient 
for them 

Patients who are sensitive only to closely related proteins 
are the simplest to treat, and those who are sensitive to several 
types of protems which are not closely related are the most diffi- 
cult to treat This is because at first one cannot judge which 
protem is the cause of asthma at the present tune, and so several 
proteins may have to be tried before the correct one is used 
This multiple sensitization does not detract from the value of the 
skm reaction, since each of the protems to which the patient is 
sensitive may have at some tune been the real cause of asthma. 

Patients with bronchial asthma assoaate attacks with damp- 
ness, changeable weather, wmds, menstruation, indigestion, 
nervousness, colds, and bronchitis After treatment with proper 
protems these patients become tolerant to such conditions and 
do not have asthma from such causes There seems to he two 
types of colds and bronchitis one type is anaphylactic, and rehef 
or freedom from this type follows proper protem treatment, 
the other type seems to be due to bacteria and frequently vac- 
cmes prevent and reheve these 

The treatment of the non-sensitive group of asthmatics is 
no less simple than that of the sensitive group About one case 
m SIX is reheved of asthma by vaccmes made from a diphtheroid 
organism, this particular type of bactena is chosen for treatment 
when it happens to be thepredoramatmg organism m the patient s 
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sputum Frequently patients are relieved of astlima following 
treatment witii vacones of Staphylocoecus pyogenes aureus 
and albus when these organisms happen to be present m the 
patient’s sputum or nasal seoetion m laige numbers Occasion- 
ally patients are reheved of asthma by vaccmes made from a 
Gram negabve bacillus (so far not identified) when this organism 
IS the predommatmg one m the sputum In one case Fned 
lander’s pneumobacillus was the predommatmg organism m the 
sputum, and in this case asthma was reheved b) vaccmes of 
this organism Sicard has relieved several patients of asthma by 
streptococcus vaccmes Therefore the bacterial causes of asthma 
are very numerous, and for this reason this type of asthma is 
difficult to treat properly, smce many different tj-pes of vaccmes 
may have to be tned before the proper one is found Smce the 
non-sensitive patients usually have chronc bronchitis, this con 
dihon must be treated, and m such cases expectorants ate help- 
ful Bacterial foa must be sought for end, if found, they must 
be ehminated Cardiorenal disease also may cause as thm a, 
m some instances, however, the nocturnal dj’spnea associated 
with this disease is not asthma 

No matter what the cause of asthma may be, either m a sen 
, sitrve or m a non sensitive patient, adrenahn chlond 1 1000 
m subcutaneous doses of IS rainims or 1 c c is the most reliable 
for immediate rehef m an acute attack of asthma, rarely is it 
necessary to give morphm or other such drugs 
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THE EXAMINATION OF THE HEART AND GREAT VES- 
SELS BY MEANS OF THE i RAY 

The Value of the x-Raym ChecLi^’ Lp Studies in Percussion, 
Teclu c 


In the X ray wc ha\e a f uil 
mg accurate mfonnation > i i' 
respiratory movements of tin ) 
obtained as accuratclj b> an 
mabon The size of tiic hi m 
IS not sulEaently accurate to I 
ment is based on personal ob ir 
bv cluuaans who have madi c 
^a^ous methods used for obt i 
cussion errors arc due to the J i 


I I i\ means for obtain 
h ii>c pulsations and 

' ine of this data can lie 
I ihod of ph\ steal «am 
onstrateel be pereus ton 
iintific aaluc Thu statc- 

II and the opinion expressed 
I studies of the \aluc of the 
the size of the heart Per 

that the avails of the chest aa 
1 right angles to them arc not at 


not flat, and Imcs of vibration 

nght angles to the borders of lln heart These errors increase 
as the chest wall becomes mon oiundcd or the size of the heart 

increased 


The a alue of obtammg dchnite data as to the si/x of tlie heart 
IS obvious Perhaps its greatest help is m dctcrminmg the aalue 
of treatment, and m differentiating bolwcen organic and in 
organic murmurs It is also aailuable in checking up studies in 
percussion In an cxammation of the heart and great ae^-eh 
means of the x raa nc should obtain the followang dala 
Size shape, pulsations of the a-anous chambers lb- moaemmls 
^nth respiration changes aahich maa lake place aaath change 
m the position of the patient and the size and shape of the aorta 
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both U1 the Mteropostenor and lateral diameters The relative 
posi^n of the diaphragm also should be recorded 

This data may be obtained by the use of paraUel rays (ortho 
ograp y) or by a combination of teleroentgenography and 
uoroscopy exammation Teleroentgenography was mtroduced 



Fig 102 — The lines outside the heart shadow in this figure represent an area 
of cardiac dulness as obtained b} percussion Lead markers nerc placed on the 
skin prcmous to the taking of the fi-foot plate Note the difference m the sire 
and shape of the heart as obtained by the tno methods 


by Kohler Its advantages as compared mth orthodiography 
has been studied by Dietland, and the relative value of the 
two methods carefully considered In general, teleroentgenog- 
raphy has the advantage of ebmmatmg the personal equation 
and of produang a permanent record Its disadvantages are the 
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IE 193 — anatomy of the heal 1 i n 1 1 the chest wall (Fitan GroedfL) 



Fig 194 — ^ThJi reptcscnU the shade n of the hrtrt II 

he anteroposterior sfeo On the left 1 riominerOT * 1 ? ^Kemhas 
montorj nrter, HI left aurrcle U 
la and great c tins in right nunclc (From Gcocdel f 

;ltu> higher cost and the difficult) of 

the heart and the junction of the left aunc e an 

ach points arc of importance m m-dJng nica ur 
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1^5195 The points from which the mcasurcrccnts are obtained (TremGroedcl) 



Fig ip6 — ^Radiograph of a normal heart taken at the tube film distance of 
6 feet. The curves of the various portions of the heart and great lessels are 
indicated according to Fig 194. 
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also may be considerable error if < ire b> not taken to prevent rota 
tion of the patient- The plates should be at right angles to the 
central ray from the tube whi^h should pass through the antero- 
posterior diameter of the thest at about the middle of the heart 
shadow 


I 






)rthodiograph) or thi um. of 

;ing slighU) more accumte left aunclc 

cheaper, and bj it thi )un(^ri ^ considerable 

ventricle can be demonstmtea 

entage of cases the apex can <>“ ' operator 

ages arc the amount of framing requi 
re his Mork becomes accurate and the 

VOL. 1 — 76 
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“to ev^ case 

By fluoroscopy it is possible to obtain a fairly accurate out- 
toe of the shape and position of the heart shadow, its movements 
mth respnation, and any change of shape which may occur with 
toange of position By combining this data with the data ob- 
tained from a plate taken at a distance of 6 feet, all the possible 


TVoi 




laWV 



Eig 198 — Tracing of the heart and diaphragm common m ptosis The short 
lines indicated by arrows represent the excursion of the diaphragm during normal 
breathing The long lines parallel to them represent the position of the diaphragm 
during forced inspumtion and expiration Notice that there is no downward 
excursion of the diaphragm during forced breathing, and that the upward move- 
ment IB expiration is greater than normal 

data to be obtamed from an a;-ray exammation of the heart is 
secured 

The following techmc has been developed and used by us 
during the past five years, and has been found quite satisfactory 
The examination is made jmeferabJy in the upright position 
A fluoroscopic study is first r ade with the tube at a distance of 2^ 
feet At this distance very good lUummatioa of the chest can 
be obtained with a small amount of current The respiratory 
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excursion of the diaphragm and the outline of the heart and great 
vessels are observed and tracings made on glass iihich is later 
transferred to a chart (Fig 2101 Ob'>er\atioDsaremadeastothe 
rapidity , force and time of the pulsations m the \’anous chambers 
The positions for ob tain ing tht preceding data are the antero- 
posterior and right obhquc Where 'ineurv’sm is found or sus- 
pected, it may be necebi>ar\ I 0 use the left obhque and laleral 



^^cvs, or cxammation m the prone posiUon 1 ui ui 
cardium is suspected Aftir completing the uoitw 
\Titions and marking on the chcil wall n f 

tral porbon of the hL .h->do« the plate Z 

tube at a distance of 0 feel is made Intis' \ u^rt ode 
used The exposure is Iohr enough to include a 
thereby obtaining the shadon of the heart m ^ ^ 

The patient Is not asked to take a deep 
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S^e rL breathfflg is very small, whereas 

the chimge m forced inspiration or expiration is considerable 
and as it is not usuaUy possible for patients to take the same depth 
of brea^ on different occasions, comparison of results would be 
impossible It is parUcularly important that the central rays 



Fig 200 — Same patient ns Fig iqg The plate, honm’er, was taken at a 
distance of 6 feet Note that in Fig 199 there is not only magnification of the 
heart shadow but als" distortion of the shape Figure 197 shows the tj'pical ap- 
pearance of the heart outhne m aortic disease 


from tlie tube pass through the chest m a plane at nght angles to 
the transverse diam>.ter of the chest If there is rotaPon of the 
paPent the shadow r f the heart will be changed both m size and 
shape This can be at oided by care m placmg the paPent for the 
examinaPon The pi Pe or screen should he on the anterior 
chest wall In stout people it is better to Pit the plate than to 
have the paPent lean forward or to allow the upper porPon of 



ZXAMTSATION OF 




the plate to be at a con'^l i ~ -ex >"“1 Xk- < 

this tends to distort the n ' ’■i P* h'' n 1 

great vessels tube v i ^ \ x*'i nti'i'i V Uvxl 

with a moderate ainc»unt ~ I'hi Kncth ot th c\{vt^^u\ 

max be from fi\*e to twt.ni\ 



In order to interpret llw imdmgs it is ntci‘«'’ar> i 
>«rxer have a working knowhdgt of tin- ^ 
chest. The shadow of the normal chest y.^^J 

raac wall, a central slind.m coraiKr<«I of n,,, /llnplinfon 

num heart, great t csscis mediT'W'uni nni n""'' , .j , 
and the lung fields NonnnlI> the ctntral « 'J ,|,r nnli 

imatc Fig 196 At the top of tlit Kfl folt ^ 
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of the aorta appears with the descending aorta extending down- 
ward from it Next comes the shght prormnence of the pulmo- 
nary arter>' and the small prommence of the auncle, below which 
IS the rounded mass of the left ventnde, mabng up the larger 
part of the shadow on this side and disappearmg below the hne 
of the diaphragm On the nght, above, the edge of the shadow 



IS formed by the ascendmg aorta and great veins, below is the 
curve of the nght auncle which joms the right ventnck ^ ^ 
hne of the diaphragm The nght ventnde is usually not seen, 

as It hes m front of the mass of the heart 

The shadow of the pencardium is not distmgui 
that of the heart unless it is calcified or contains air PaOio- 
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bgK pDcesje m the lungs or pleura ina> displace or distort Uic 
^adoT of the heart and great \csscls The change in portion 
trftltt(Eaphragni inB also produce changes in the shadow of the 
fcart Dbeases of the heart \*al\cs arc accoinpanicrl bj an 
“hrgement of the shadow of the corresponding chamber or 
cittinhers. For instance, in mitral regurgitation we ha\c cn- 













™tirgeraent of the heart, shadow due to fluid m the peri 


Wien whi, 01 me nean. snaaow oue 10 uuia ui u. 

^ lie »}>* ^ Evident in the prone poaatlon, lube film diatanct 

l&vL L. _ - - pe of the shadow l« min»li1v inanmilar Onrt t'hnt tlv rflrdKl 


^^hiw ^ ^ shadow ii rourhly irMm m hii- qn/1 thn t the audtobcpatlc 

Coop,«^thni^r«.d«4 




^ shadow of the nght aunde and nght ventncle 

^le physiology and pathology of the heart will 


chanp^^ n? ^f^rpret quite accuratelj these lesions from the 
be^ ^ ®bape of the heart shadow Auricular fibrillation 
(vf the tremendous enlargement of the 

heart hi 1 f ^'tndes and the absence of visible pulsation In 

if tho . . . 1 frt ^nm 
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tL ''Utricle and de- 

tem then- respective rapidity Ddatataon is seen as a general 

a sence of the rounding of the apex seen in the hypertrophied 
heart Congenital abnormalities of the heart give nse to changes 



rig 204 — Same patient as Fig 205, tube film distance 6 feet, patient m the 
upright position Notice that the shadow has assumed roughly the appearance of 
a w’ater bottle The lower part of the shadow has increased, the upper part 
diminished^ due to the shifting of fluid in the pencardium Compare with Fig 305 


m shape and abnormal areas of pulsation Here again the knowl- 
edge of the x-ray anatomy and the pathology of the heart and 
great vessels will enable one to arrive at a diagnosis 

Fluid in the pericardium tends to give a tnangular shaped 
shadow When prone there is an increase in breath of the upper 
portion or apex of the triangle When upright it may assume a 
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water-bottle appearance The cardiohepatic angle is not neces 
sanly obliterated, although it may be so to percussion Pulsa- 
tion IS considerably dimimshed or absent In obtauimg the 
shape of the heart in the different positions for comparison it 
IS not ivise to depend on screen observations alone, either a 
careful traang or plate taken at a distance of 6 feet should be 
made, and the outhnes thus obtamed superimposed 




Adhes.ve p— 

respiratory movements of the hea ^ 

trate suA a case which was tose, hut 

the heart shadow is not necessarily g pulsations 

.,3 outline IS usuaUy less distinct, as 
Changes in the sliadow of the great vessels may be doe 
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jectmg from the shadow of the great vessels Pulsation mav 
or may not be visible Its position, nght, left, or central 2 
depend upon whether or not it nses from the ascending, descend 
uig, or transverse portion of the arch 

Artenosclerosis is shown by a wider curve to the arch, notice- 
able as a prominence high on tlie left It is not usually possible 
to demonstrate the presence of calcification in the aorta 



Fig 2og — /Vceurjsm of the ascending portion of the aorta 


The methods of examination used m this dime, while not 
entirely free from errors, are sufficiently accurate for all practical 
purposes In condusion I insh to emphasize the necessity of the 
6-foot target film distance for obtaming the plates from which 
tlie measurements are taken, and of makmg the exposure during 
normal breathmg Accurate measurements cannot be obtained 
from plates made with shorter tube distance, because the amount 
of magnification of the heart shadow due to divergent ra}^ de- 
pends not only upon the distance of the source of the rays from 
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it but also upon the distance of the heart from the p!alc and upon 
Its size. It IS therefore essential that parallel or nearly parallel 

>uaaxciru3BTT8 ocxaau. nospiTAi* 

tiCAtr iffctr 



Fir 

tor recording the emnination of the heart and great veiad* 

W >5*77**^’^**®^ General Hojpitah 'IhetradnROQUlithatoIanonnBl 

the amoemt of reapfiatory of the left iWe of the heart. 


be used Appended is a table 12.14) giving the average 
measurements of the adjilt bcittt-'' 



